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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress leak current of 
TFT for switching picture element caused by influence of 
light reflected from polarizing plate and to stabilize a 



characteristic of TFT for switching picture element by 
providing a 1st shielding film on an under layer side of a 
TFT channel area of TFT for switching a picture element, 
and connecting the 1st shielding film with a constant 
potential wiring supplying a constant voltage to a lower 
voltage side of a scanning line driving circuit. 
SOLUTION: A substrate for a liquid crystal device has, at 




least to a channel area of a thin film transistor, a 1st 
shielding film 7 which is conductive and superimposed 
via an interlayer insulating film on an under layer side of 
the channel area, and the 1st shielding film 7 is 

impressed with a constant voltage. The 1st shielding film 7 is provided with a channel 
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shielding part superimposed on the channel area, etc., on its under layer side, and a wiring 
part extended along from the channel shielding part to the scanning line 2 on the under layer 
side of the scanning line 2 for impressing a constant voltage on this channel shielding part. 
The 1st shielding film 7 is connected with a constant potential wiring 8 supplying a constant 
voltage source of a lower potential side of a scanning line driving circuit. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The viewing area which the pixel consisted of in the shape of a matrix with two or more data 
line and two or more scanning lines, And the circumference drive circuit connected to either [ at least ] 
said data line or said scanning line by the periphery side from this viewing area, In the liquid crystal 
equipment which pinches liquid crystal between the substrate for Uquid crystal equipments possessing 
two or more thin fihn transistors connected to said data line and scanning line, and this substrate for 
liquid crystal equipments and an . opposite substrate A channel field is received even if there are few said 
thin film transistors formed on said substrate for liquid crystal equipments. Liquid crystal equipment 
characterized by being constituted and a constant voltage becoming so that it may have the 1st 
conductive light-shielding film which laps respectively through an interlayer insulation film in the lower 
layer side of the channel field concerned and may be impressed to this 1st light-shielding fihn. 
[Claim 2] It is liquid crystal equipment characterized by having the channel protection-from-light part to 
which said 1st light-shielding fihn laps with said channel field in claim 1, and the wiring part installed 
from the channel protection-from-Ught part concerned in order to impress a constant voltage to this 
channel protection-from-light part. 

[Claim 3] It is liquid crystal equipment characterized by installing respectively the v^ring part of said 1st 
light-shielding film from each of said channel protection-from-light part to the outside of said viewing 
area in claim 2 along with one [ at least ] signal hne of said scanning line and said data lines, being the 
outside of the viewing area concerned, and having connected said 1st light-shielding film via the contact 
hole of said interlayer insulation film at least to constant potential wiring formed in a different layer. 
[Claim 4] It is liquid crystal equipment characterized by installing respectively the wiring part of said 1st 
light-shielding film from each of said channel protection-from-Ught part to the outside of said viewing 
area in claim 2 along v^th the signal Hne of the both sides of said scanning line and said data lines, being 
the outside of the viewing area concerned, and having connected said 1st Ught-shielding film via the 
contact hole of said interlayer insulation film at least to constant potential wiring formed in a different 
layer. 

[Claim 5] Active matrix liquid crystal equipment with which each of the wiring part of said 1st Ught- 
shielding film is characterized by having connected through the contact hole of said interlayer insulation 
fihn on the outside of said viewing area to said constant potential wiring in claims 3 or 4. 
[Claim 6] It is liquid crystal equipment characterized by the edge of one side having connected the 
wiring part of said 1st light- shielding film through the contact hole of said interlayer insulation film in 
claim 5 to said constant potential wiring. 

[Claim 7] It is liquid crystal equipment characterized by the edge of both sides having connected the 
wiring part of said 1st light-shielding film through the contact hole of said interlayer insulation film in 
claim 5 to said constant potential wiring. 

[Claim 8] It is liquid crystal equipment characterized by having had the branch line in which the wiring 
part of said 1st light-shielding film was respectively installed from each of said channel protection-from- 
light part to the outside of said viewing area in claims 3 or 4 along with one [ at least ] signal line of said 
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scanning line and said data lines, and the trunk which each of said branch line connects on the outside of 
the viewing area concerned, and the trunk concerned having connected with said constant potential 
wiring through the contact hole of said interlayer insulation fihn. 

[Claim 9] Said branch line is liquid crystal equipment characterized by connecting the edge of one side 
to said trunk in claim 8, 

[Claim 10] Said branch line is liquid crystal equipment characterized by connecting the edge of both 
sides to said trunk in claim 8. 

[Claim 11] It is liquid crystal equipment characterized by connecting via the contact hole of said 
interlayer insulation film at least to capacity wiring which superimposes said 1st hght-shielding film on 
the drain field of said thin film transistor in claim 2 thru/or either of 10, and forms storage capacitance. 
[Claim 12] It is liquid crystal equipment characterized by superimposing said 1st light-shielding film on 
the drain field of said thin film transistor through said interlayer insulation film in claim 2 thru/or either 
of 10, and constituting storage capacitance. 

[Claim 13] They are the description and ****** equipment about connecting with the feeder where said 
constant potential wiring supplies the power source by the side of low voltage to said drive circuit in 
claim 2 thru/or either of 8. 

[Claim 14] It is active matrix liquid crystal equipment characterized by connecting with the feeder 
where said constant potential wiring supplies coimterelectrode potential to the counterelectrode of said 
substrate for liquid crystal equipments to said opposite substrate through vertical flow material in claim 
2 thru/or either of 8. 

[Claim 15] It is liquid crystal equipment characterized by being the feeder where said constant potential 

wiring supplies touch-down potential to said circumference drive circuit in claim 2 thru/or either of 8. 

[Claim 16] It is liquid crystal equipment characterized by having the light-shielding fihn for display 

screen abandonment to which one [ at least ] substrate of said substrate for liquid crystal equipments and 

said opposite substrates surrounds said viewing area in claim 1 thru/or either of 15. 

[Claim 17] It is liquid crystal equipment characterized by equipping said substrate for liquid crystal 

equipments with the 2nd light-shielding fihn of a wrap for the channel field concerned by the upper 

layer side of the channel field of said thin film transistor in claim 1 thru/or either of 16. 

[Claim 18] It is liquid crystal equipment characterized by said 2nd light-shielding fihn being said data 

line in claim 17. 

[Claim 19] It is liquid crystal equipment which said circumference drive circuit is equipped vnth the thin 
film transistor for the drive circuits of a P channel mold, and the thin fihn transistor for the drive circuits 
of an N channel mold in claim 1, and is characterized by for the thin film transistor for the drive circuits 
of this P channel mold and an N channel mold making the production process of said thin film transistor 
serve a double purpose, and forming it. 

[Claim 20] It is liquid crystal equipment characterized by having the wiring layer which consists of 
electric conduction film with which coincidence formation of said circumference drive circuit was 
carried out with said 1st light-shielding film in claim 19. 

[Claim 21] The wiring layer which consists of electric conduction film by which coincidence formation 
was carried out with said 1st light-shielding film in claim 19 It connects via the contact hole of said 
interlayer insulation film at least to the gate electrode of the thin film transistor for said drive circuits. 
And liquid crystal equipment characterized by having lapped through said interlayer insulation film to 
the channel field of the thin fihn transistor for the drive circuits concerned with the area below the area 
of the gate electrode of the thin fihn transistor for the drive circuits concerned in the lower layer side of 
the channel field concerned. 

[Claim 22] The wiring layer which consists of electric conduction fihn by which coincidence formation 
was carried out with said 1st light-shielding film in claim 19 is liquid crystal equipment characterized by 
having connected via the contact hole of said interlayer insulation film at least, and having lapped 
through said interlayer insulation film to the channel field of the thin film transistor for the drive circuits 
concemed to the source electrode of the thin film transistor for said drive circuits in the lower layer side 
of the channel field concemed. 
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[Claim 23] It is liquid crystal equipment characterized by said 1st light-shielding film being constituted 
in claim 1 thru/or either of 22 by either of the metal alloy film, such as metal membranes, such as a 
tungsten, titanium, chromium, a tantalum, and molybdenum, or metal silicide. 
[Claim 24] Liquid crystal equipment characterized by forming the 3rd light-shielding film in said 
opposite substrate corresponding to said pixel in claim 1 thru/or either of 23. 

[Claim 25] It is liquid crystal equipment characterized by being formed so that said 3rd light-shielding 
film may cover said 1st light-shielding film at least in claim 24. 

[Claim 26] Liquid crystal equipment characterized by forming the micro lens in said opposite substrate 
in the shape of a matrix corresponding to said pixels of each in claim 1 thru/or either of 25. 
[Claim 27] The projection mold display characterized by being a projection mold display equipped with 
liquid crystal equipment according to claim 1 to 26, modulating the light from the li^t source with said 
liquid crystal equipment, and carrying out expansion projection of the this modulated light by the 
projection optical means. 

[Claim 28] The manufacture approach of the liquid crystal equipment which is the manufacture 
approach of liquid crystal equipment according to claim 1 to 26, and is characterized by performing 
formation of the contact hole for connecting said data line and source field of said thin film transistor for 
formation of the contact hole for connecting wiring which supplies a constant voltage to said 1st light- 
shielding film and it to coincidence. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of liquid crystal equipment, a 
projection mold display, and liquid crystal equipment. It is related with the protection- from-light 
structure in liquid crystal equipment using the fliin fihn transistor (TFT is called hereafter.) as a 
component for pixel switching in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, as liquid crystal equipment of a active-matrix drive 
method, while forming a pixel electrode in the shape of a matrix on a glass substrate, TFT for pixel 
switching which used the amorphous silicon film and the polish recon film as the semi-conductor layer 
corresponding to each pixel electrode is formed, an electrical potential difference is impressed to each 
pixel electrode through TFT, and the configuration which drives liquid crystal is put in practical use. 
Since the liquid crystal equipment which used poly-Si TFT for pixel switching can form mostly TFT for 
drive circuits which constitutes circumference drive circuits, such as a shift register circuit for driving 
and controlling the screen-display section, at the same process with TFT for pixel switching, it attracts 
attention noting that it fits high integration. 

[0003] If it is in the liquid crystal equipment of a active-matrix drive method, the light-shielding film 
formed by chromium film or aluminum film called a black matrix (or black stripe) to an opposite 
substrate for the purpose of attaining highly minute-ization of a display is formed. Moreover, this Ught- 
shielding film was formed so that it might lap with TFT for pixel switching, and the light by which 
incidence is carried out fi-om an opposite substrate side has taken a configuration in which light reaches 
the channel field and its junction field of TFT for pixel switching, and leakage current does not flow to 
TFT for pixel switching. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the light which reflected the leakage current by 
light with the polarizing plate arranged at the rear-face side of not only the incident light fi-om an 
opposite substrate side but the substrate for liquid crystal equipments may flow owing to the channel 
field of TFT for pixel switching irradiating. 

[0005] As an approach of preventing the leakage current by such the reflected light (return light), 
invention which prepares a light-shielding film also in the lower layer side of the channel field of TFT 
for pixel switching is proposed by JP,3-5261 1,B. However, since the potential of the light-shielding film 
concemed is not being fixed to it by invention of an indication, there is a trouble of changing a TFT 
property with the parasitic capacitance between the semi-conductor layers of TFT and light-shielding 
films concemed, or deteriorating. 

[0006] On the other hand, high integration is increasingly desired with the miniaturization of the 
electronic equipment by which a circumference drive circuit builds in an increment and Uquid crystal 
equipment of the number of pixels. Although the multilayer-interconnection technique of forming metal 
membranes, such as aluminum, in a multilayer through an insulator layer as a technique of attaining 
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high integration of a circuit, and wiring is used especially with the liquid crystal equipment which 
contained the circumference drive circuit in the same substrate, the routing counter of a manufacture 
process increases, so that it is made a multilayer-interconnection configuration, and there is a trouble 
that a manufacturing cost becomes high. 

[0007] Moreover, although the attempt which adopts a SOI technique, the recrystallization technique by 
laser annealing, etc., and attains quality improvement of the semi-conductor fihn has accomplished with 
improvement in the speed of the clock frequency of the liquid crystal equipment of a active-matrix drive 
method in order to aim at improvement in a TFT property, the improvement in a property of TFT by 
such approach has the trouble that dispersion in a property is large and a production process becomes 
complicated. 

[0008] Then, in the projection mold indicating equipment which used liquid crystal equipment and it, 
the purpose of this invention controls the leakage current of TFT for pixel switching under the effect of 
the light reflected with the polarizing plate etc., and is to offer the technique in which stabilization of the 
property of TFT for pixel sv^tching can be attained. 

[0009] Other purposes of this invention are in liquid crystal equipment tooffer the technique in which 
high integration of the drive circuit prepared around a viewing area can be attained, without making the 
routing counter of a manufacture process increase. 

[0010] Furthermore, other purposes of this invention are in liquid crystal equipment to offer the 
technique in which improvement in a TFT property can be aimed at, without making the routing counter 
of a manufacture process increase. 
[0011] 

[Means for Solving the Problem] The viewing area which, as for this invention, the pixel consisted of in 
the shape of a matrix with two or more data line and two or more scanning lines in order to solve the 
above-mentioned technical problem, And the circumference drive circuit connected to either [ at least ] 
said data line or said scanning line by the periphery side fi-om this viewing area, In the liquid crystal 
equipment which pinches liquid crystal between the substrate for liquid crystal equipments possessing 
two or more thin film transistors connected to said data line and scanning line, and this substrate for 
liquid crystal equipments and an opposite substrate At least, to the channel field of said thin film 
transistor, said substrate for liquid crystal equipments has the 1st conductive Ught-shielding film which 
laps respectively through an interlayer insulation film in the lower layer side of the channel field 
concerned, and is characterized by being constituted and a constant voltage becoming so that may be 
impressed to this 1st light-shielding fihn. 

[0012] With the liquid crystal equipment concerning this invention, since the 1st light-shielding film is 
formed so that it may lap with the thin fihn transistor connected to the data line and the scanning line, 
i.e., the channel field of TFT for pixel switching, even if there is the reflected Ught from the rear- face 
side of the substrate for liquid crystal equipments, this light does not reach the channel field of TFT for 
pixel switching. So, in TFT for pixel switching, the leakage current which originates in the reflected 
light from the rear- face side of the substrate for liquid crystal equipments does not occur. And since the 
potential of the 1st light-shielding film is being fixed to tiie constant voltage power supply by the side of 
the low voltage of a scanning-Une drive circuit etc., in response to the effect of capacity which is 
parasitic between the semi-conductor layer of TFT, etc. and the 1st light-shielding film, a TFT property 
is changed or it is not said that it deteriorates. 

[0013] What is necessary is just to constitute the channel protection-from-hght part which laps with said 
channel field at said 1st light-shielding film, and the wiring part installed from tiie channel protection- 
from-light part concerned in order to impress a constant voltage to this channel protection-from-light 
part in this invention, in order to impress a constant voltage to the 1st light-shielding fihn. 
[0014] In this case, the wiring part of said 1st light-shielding film is respectively installed from each of 
said channel protection-from-light part to the outside of said viewing area along with one [ at least ] 
signal line of said scanning line and said data lines, is the outside of the viewing area concemed and is 
connected via the contact hole of said interlayer insulation film at least to constant potential wiring 
formed between different layers from said 1st light-shielding film, for example. 
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[0015] Moreover, it may connect via the contact hole of said interlayer insulation film at least to 
constant potential wiring formed between layers which the wiring part of said 1st light-shielding film is 
respectively installed fi-om each of said channel protection-from-light part to the outside of said viewing 
area along with the signal line of the both sides of said scarming line and said data lines, are the outsides 
of the viewing area concerned, and are different from said 1st light-shielding film. 
[0016] In this invention, each of the wiring part of said 1st light-shielding fibn is connected through the 
contact hole of said interlayer insulation film on the outside of said viewing area to said constant 
potential wiring. 

[0017] The wiring part of said 1st light- shielding film can impress a constant voltage to the 1st light- 
shielding film, if the edge of one side makes even connection through the contact hole of said interlayer 
insulation film to said constant potential wiring. 

[0018] On the other hand, if the edge of the both sides of the wiring part of said 1st light-shielding film 
has connected through the contact hole of said interlayer insulation film to said constant potential 
wiring, even if a location has an open circuit in the middle of the wiring part of the 1st light-shielding 
fihn, constant potential will be supplied to the wiring part of the 1st light-shielding film from constant 
potential wiring. So, since redundancy wiring will be constituted by the wiring part of the 1st light- 
shielding film, it is reliable. 

[0019] As for the wiring part of said 1st light-shielding film, in this invention, it is desirable that had the 
branch line respectively installed fi-om each of said channel protection-firom-Ught part to the outside of 
said viewing area along with one [ at least ] signal line of said scanning line and said data lines and the 
trunk which each of said branch line connects on the outside of the viewing area concerned, and the 
trunk concerned has connected with said constant potential wiring through the contact hole of said 
interlayer insulation film. Thus, what is necessary is not to make coimection between the 1st light- 
shielding film and constant potential wiring for every branch line, and just to coimect between a trunk 
and constant potential wiring, if constituted. For this reason, what is necessary is for the connoisseur of 
wiring to take about a trunk to the location of arbitration which is not, and just to connect constant 
potential wiring there, moreover — if wet etching is performed in the cormection part of the 1st light- 
shielding film and constant potential wiring in case a contact hole is formed - an etching reagent — 
sinking in ~ although it is easy to generate a crack in an interlayer insulation film etc., in this invention, 
a trunk is taken about in the location of arbitration and there is an advantage that a location with a 
possibility that the aforementioned crack may occur can be limited to a safe location. Furthermore, since 
the location with a possibility that the aforementioned crack may occur by making connection between 
the 1st light- shielding film and constant potential wiring between a tnmk and constant potential wiring is 
stopped to the minimum, if the edge of one side of said branch line is connected to said trunk also when 
[ this ] there is also an advantage of being rehable, a constant voltage can be impressed for the 1st light- 
shielding film. 

[0020] On the other hand, if the edge of the both sides of said branch line has connected with said trunk, 
even if a location has an open circuit in the middle of this branch line, constant potential will be supplied 
to the wiring part of the 1st light-shielding film fi:om a trunk. So, since redundancy wiring is constituted 
by the wiring part of the 1st light-shielding film, it is reliable. 

[0021] As for said 1st light-shielding film, in this invention, it is desirable to have cormected via the 
contact hole of said interlayer insulation film at least to capacity wiring which is overlapped on the drain 
field of said TFT for pixel switching, and forms storage capacitance. Moreover, as for said 1st light- 
shielding fihn, it is desirable to superimpose on the drain field of said TFT for pixel switching through 
said interlayer insulation fihn, and to constitute storage capacitance. Thus, if constituted, since it is not 
necessary to draw each capacity wiring in a scanning-line drive circuit, and to impress constant 
potential, in case a large-scale circuit is introduced into a scanning-line drive circuit, it can arrange 
easily. 

[0022] Said constant potential wiring is connected to the feeder which supplies the power source by the 
side of low voltage to said circumference drive circuit, the feeder which supplies counterelectrode 
potential to the counterelectrode of said substrate for liquid crystal equipments to said opposite substrate 
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through vertical flow material, or the feeder which supplies touch-down potential to said circumference 
drive circuit in this invention. 

[0023] As for one [ at least ] substrate of said substrate for liquid crystal equipments, and said opposite 
substrates, in this invention, it is desirable to have the light-shielding film surrounding said viewing area 
for display screen abandonment. 

[0024] As for said substrate for liquid crystal equipments, in this invention, it is desirable to have the 
2nd light-shielding film of a wrap for the channel field concerned by the upper layer side of said channel 
field of said TFT for pixel switching. As the 2nd light-shielding film in this case, the data line can be 
used, for example. Moreover, it is good to reflect the light by which incidence was carried out by 
forming the 2nd light-shielding film on the 1st light-shielding film front face so that the 1st light- 
shielding film formed in the bottom of this channel field at least not only through said channel field but 
through an interlayer insulation film may be covered, and to make it not irradiate the channel field of 
TFT for pixel switching. If it is made such a configuration, ** which reduces the leakage current of TFT 
by light will be made. 

[0025] In this invention, said circumference drive circuit is equipped with TFT for drive circuits of a P 
channel mold, and TFT for drive circuits of an N channel mold, and, as for TFT for the drive circuits of 
this P channel mold and an N channel mold, it is desirable to make the production process of said TFT 
for pixel switching serve a double purpose, and to be formed. Thus, since a limitation is in the number 
of layers of a multilayer interconnection when constituted, also as for the electric conduction film by 
which coincidence formation was carried out with said 1st light-shielding fihn, using effectively as a 
wiring layer is desirable in said circumference drive circuit. 

[0026] As for the wiring layer which consists of electric conduction film by which coincidence 
formation was carried out with said 1st light-shielding film, in this invention, it is desirable to have 
connected via the contact hole of said interlayer insulation fihn at least to the gate electrode of said TFT 
for drive circuits, and to have lapped through said interlayer insulation film to the channel field of the 
TFT for drive circuits concemed with the area below the area of the gate electrode of the TFT for drive 
circuits concemed in the lower layer side of the channel field concemed. 
[0027] As for the wiring layer which consists of electric conduction fihn by which coincidence 
formation was carried out with said 1st light-shielding film, in this invention, it is desirable to have 
connected via the contact hole of said interlayer insulation fihn at least, and to have lapped in the lower 
layer side of the channel field concemed to the channel field of the TFT for drive circuits concemed to 
the source electrode of said TFT for drive circuits. 

[0028] In this invention, it is opaque and, as for said 1st light-shielding film, it is desirable to constitute 
from film which consists of metal alloy film, such as metal silicide containing metal membranes or these 
metals, such as a tungsten, titaniimi, chromiimi, a tantalum, and molybdenum, and which has 
conductivity. Thus, protection-from-light nature is high, and functions as a protection-from-light layer 
by using the existing conductive metal membrane metallurgy group alloy film to the reflected light from 
the substrate rear face for liquid crystal equipments. 

[0029] In this invention, it is desirable to said opposite substrate that the 3rd light-shielding fihn is 
formed corresponding to said pixel. In this case, as for said 3rd light-shielding film, it is desirable to be 
formed so that this 1st light-shielding film may be covered at least. 

[0030] In this invention, it is desirable to said opposite substrate that the micro lens is formed in the 
shape of a matrix corresponding to said pixel. Thus, if constituted, since light can be brought together in 
the predetermined field on the substrate for liquid crystal equipments by the micro lens, even if it omits 
a black matrix from an opposite substrate, the high display of grace can be performed. Moreover, since 
the channel field of TFT for pixel switching does not irradiate even if the light which condensed by the 
micro lens reflects the liquid crystal equipment concerning this invention with the substrate rear face for 
liquid crystal equipments, the leakage current resulting from the light of TFT does not flow. 
[0031] Since the Uquid crystal equipment concerning this invention has suppressed the leakage current 
resulting from the light of TFT, it is desirable to use as a light valve of the projection mold indicating 
equipment which receives the exposure of a strong light. In such a projection mold display, the light 
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from the light source is modulated with the liquid crystal equipment concerning this invention, and 
expansion projection of the this modulated li^t is carried out by the projection optical means. 
[0032] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to 
an accompanying drawing. 

[0033] (Fundamental configuration of liquid crystal equipment) Drawing 1 and drawing 2 are the top 
view of the liquid crystal equipment which applied this invention, and a sectional view in the H-H* line, 
respectively. 

[0034] As shown in these drawings, liquid crystal equipment 100 The rectangular viewing area 61 
(screen-display field) in which the pixel mentioned later was formed in the shape of a matrix, The 
substrate 300 for liquid crystal equipments equipped with the data-line drive circuit 103 (circumference 
drive circuit) formed in the outside field of thds viewing area 61, and the scanning-Une drive circuit 104 
(circumference drive circuit) of the pair formed in the both sides of a viewing area 61, The outUne 
configuration is carried out from the opposite substrate 31 by which opposite arrangement was carried 
out at this substrate 300 for Uquid crystal equipments. The pixel electrode 14 which is mentioned later 
and which consists of ITO film (Indium Tin Oxide) every pixel 105 is formed in the substrate 300 for 
liquid crystal equipments. A coimterelectrode 32 is formed in the opposite substrate 3 1 all over 
abbreviation, and the black matrix 6 is formed in it corresponding to each pixel 105. The 
counterelectrode 32 which consists of transparence electric conduction film, such as ITO fihn, is formed 
on transparence substrates [ substrate 7 31/ opposite ], such as glass, and neo SERAMU or a quartz. 
Furthermore, along with the radial border of a viewing area 61, the light- shielding film 60 (light- 
shielding fihn for display screen abandonment) for circumference abandonment is formed in the 
opposite substrate 31 so that light may not leak by using Uquid crystal equipment 100 as a module in the 

3|c 9|C 5|C 3|( ^ ^ 

[0035] The opposite substrate 31 and the substrate 300 for liquid crystal equipments separate a 
predetermined eel gap, and are stuck by the sealant 200 of the gap material content formed along the 
periphery edge of the light-shielding film 60 for circumference abandonment on the outside of a viewing 
area 61, and liquid crystal 108 is enclosed with the inside field of this sealant 200. Between a viewing 
area 61 and the data-line drive circuit 103, a sealant 200 performs the closure on the data line mentioned 
later, and performs the closure on the scanning line mentioned later between a viewing area 61 and the 
scanning-line drive circuit 104. a sealant 200 - partial - breaking off ~ **** - this ~ it breaks off and 
the liquid crystal inlet 241 is constituted by the part. Therefore, after changing the inside field of a 
sealant 200 into a reduced pressure condition, carrying out reduced pressure impregnation of the Uquid 
crystal 108 from the liquid crystal inlet 241, after sticking the opposite substrate 31 and the substrate 
300 for liquid crystal equipments, and enclosing liquid crystal 108, the liquid crystal inlet 241 is closed 
by liquid crystal equipment 100 with encapsulant 242. 

[0036] As a sealant 200, an epoxy resin, various kinds of ultraviolet-rays hardening resin, etc. are used, 
and the gap material which consists of glass fiber, a glass bead, etc. is blended with it. As Uquid crystal 
108, weU-known TN (Twisted Nematic) mold liquid crystal etc. is used. If the polymer dispersed Uquid 
crystal distributed as a minute grain is used into a macromolecule as liquid crystal 108, since the 
orientation fihn and a polarizing plate will become imnecessary, efficiency for light utilization becomes 
high and the liquid crystal equipment 100 of a bright active-matrix mold can be offered. Furthermore, 
the pixel electrode 14 can constitute liquid crystal equipment 100 as liquid crystal equipment of a 
reflective mold, if it replaces with the ITO film and a metal membrane with a high reflection factor is 
used by nontransparent of the aluminum fihn etc. In the case of this reflective type of liquid crystal 
equipment 100, SH (Super Homeotropic) mold liquid crystal with which perpendicular orientation of the 
liquid crystal molecule was mostly carried out in the state of no electrical-potential-difference 
impressing can be used. Furthermore, it cannot be overemphasized that other liquid crystal may be used. 

[0037] In this gestalt, since the opposite substrate 31 is smaller than the substrate 300 for liquid crystal 
equipments, the substrate 300 for liquid crystal equipments is stuck, after the circumference drive circuit 
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has overflowed from the periphery edge of the opposite substrate 31. Therefore, since the scanning-Une 
drive circuit 104 and the data-Une drive circuit 103 are located in the outside of the opposite substrate 31 
and have not countered in the opposite substrate 31, it can prevent orientation fihn and Uquid crystal, 
such as polyimide, deteriorating by the dc component. The sealant 200 is formed along the substrate 
periphery edge, if it sees from the opposite substrate 31, but if it sees from the substrate 300 for Uquid 
crystal equipments, it is formed inside. Many mounting terminals 107 are formed in the part outside the 
opposite substrate 31, and a flexible-printed-wiring substrate is connected to the substrate 300 for liquid 
crystal equipments by approaches, such as wirebonding or ACF (Anisotropic Conductive Film) sticking 
by pressure. 

[0038] (Fundamental configuration of the substrate for liquid crystal equipments, and a viewing area) 
Drawing 3 is the block diagram of the drive circuit built-in substrate 300 for liquid crystal equipments 
used for the liquid crystal equipment 100 of this gestalt. In addition, to drawing 3 , the illustration about 
the 1st light-shielding film by the side of the substrate 300 for liquid crystal equipments mentioned later 
is omitted so that intelligibly [ the fundamental component of the substrate 300 for liquid crystal 
equipments ]. 

[0039] Two or more pixels 105 are constituted from the viewing area 61 of the substrate 300 for Uquid 
crystal equipments by two or more scanning lines 2 and two or more data lines 3 in the shape of a matrix 
on the substrate 10 so that drawing 3 may show. The detailed block diagram and detailed block diagram 
of each pixel 105 are indicated to be drav^ng 4 (A) to (B). As shown in drawing 4 (A) and (B), TFT102 
for pixel switching linked to the scanning line 2 and the data line 3 is formed in the pixel 105. On both 
sides of liquid crystal 108, liquid crystal cell CE is constituted between the pixel electrode connected to 
this TFT102, and the counterelectrode 32 of the opposite substrate 31. To liquid crystal cell CE, storage 
capacitance CAP is constituted using the capacity wiring 18 which carried out coincidence formation 
with the scanning line 2. Namely, capacity wiring 18 which extended the drain field among the semi- 
conductor layers 1 which constitute TFT 102 for pixel switching, used this extended partition as the 1st 
electrode of storage capacitance CAP, and carried out coincidence formation with the scanning Une 2 is 
used as the 2nd electrode, and storage capacitance CAP consists of these gestalten by making into a 
dielectric film the gate dielectric fihn formed between the 1st and 2nd electrodes. 
[0040] Here, the field in which the capacity wiring 18 was formed is a field which the disclination of 
liquid crystal occurs in response to the effect of lateral electric field etc., and causes degradation of 
screen-display grace, and was shading the black matrix 6 (refer to drawing 2 .) of the opposite substrate 
31 in piles in this field. However, generating of a flicker, a cross taUc, etc. is prevented wdth this gestalt, 
without making useless area which can penetrate light in a pixel 105 by arranging the capacity wiring 18 
to the field which should serve as such dead space. So, a high-definition display can be performed with 
the liquid crystal equipment 100 of this gestalt. 

[0041] Moreover, with this gestalt, the capacity wiring 18 formed by the same poUsh recon fihn as the 
scanning line 2 etc. may be electrically connected to the 1st light-shielding film 7 in a contact hole 5 
using the constant potential wiring 8 formed by the same aluminum film as the data line 3 which 
supplies the constant voltage power supply VSSY by the side of the low voltage of the scanning-Une 
drive circuit 104 for supplying constant potential etc. A contact hole 5 can be formed at the same 
process as the contact hole for connecting high concentration source field la with the data line 3. If it is 
made such a configuration, since the constant potential wiring 8 which supplies constant potential to the 
1st light-shielding film 7 and the capacity wiring 18 can be shared, it becomes unnecessary to prepare 
exclusive wiring in each, and can arrange effectively in little area. Moreover, in order to substitute the 
power source and opposite substrate of a circumference drive circuit for constant potential wiring for 
supplying counterelectrode potential, the mounting terminal 107 of dedication and the leading-about 
wiring 28 become unnecessary. Therefore, since reduction of mounting terminals and a deployment of a 
tooth space can be aimed at, it becomes so advantageous that especially liquid crystal equipment is 
miniaturized. 

[0042] In addition, although illustration is omitted, about storage capacitance CAP, it is also possible to 
constitute by installing the drain field of the semi-conductor film which constitutes TFT 102 for pixel 
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switching, and piling it up through the scanning Une 2 and gate dielectric film of the preceding 
paragraph. 

[0043] Many mounting terminals 107 into which constant supplies VDDX, VSSX, and VDDY, VSSY, 
the modulation picture signals VID1-VID6, various signals (start signal DY of the scanning-line shift 
register circuit 231, a clock signal CLY, its reversal clock signal CLYB, start signal DX of the data-line 
shift register circuit 221, a clock signal CLX, and its reversal clock signal CLXB), etc. are inputted are 
constituted from a substrate 300 for hquid crystal equipments by the near side part of the data-line drive 
circuit 103. The mounting terminal 107 consists of electric conduction fihn, such as metal membranes, 
such as aluminum film, metal silicide fihn, or ITO film. From these mounting terminals 107, two or 
more signal wiring 28 for driving the scanning-line drive circuit 104 and the data-line drive circuit 103 
is taken about through the substrate periphery side, respectively from the sealant 200. the aluminum film 
with which coincidence formation of such signal wiring 28 was carried out with the data line 3 ~ low ~ 
when consisting of metal membrane metallurgy group silicide film [****] and adding resistance as the 
cure against static electricity etc., a contact hole is punctured to the 2nd interlayer insulation fihn 13, and 
you may make it connect electrically in the polish recon film and contact hole which were formed with 
the same ingredient by the same process as the scanning line In addition, in order to supply the 
counterelectrode potential LCCOM by which an extemal input is carried out from the mounting terminal 
107 to the opposite substrate 31 from the substrate 300 for liquid crystal equipments, the terminal 106 
for a vertical flow is formed in the substrate 300 for hquid crystal equipments. If the vertical flow 
material which has a predetermined path is made to be placed between the terminals 106 for a flow 
under besides and the substrate 300 for liquid crystal equipments and the opposite substrate 31 are stuck 
on them, the counterelectrode potential LCCOM can be impressed from the substrate 300 side for liquid 
crystal equipments to the counterelectrode 32 of the opposite substrate 31. 

[0044] In the substrate 300 for hquid crystal equipments, six picture signal lines 225 corresponding to 
the data-line shift register circuit 221, the data-line buffer circuit 222, the data sampling circuit 101 
equipped with the analog switch which consists of TFT which operates based on the signal outputted 
through the data-line buffer circuit 222 from the data-line shift register circuit 221, and each modulation 
picture signals VID1-VID6 developed by six phases are constituted at the data-line drive circuit 103 
side. 

[0045] Common start signal DX may constitute the data-Une shift register circuit 221 of the data-line 
drive circuit 103 from two or more sequences inputted for every sequence. Thus, if the data-line shift 
register circuit 221 is constituted from many sequences, since a clock signal CLX and the transfer 
frequency of the reversal clock signal CLXB can be made low, a circuit load can be reduced. While start 
signal DX is supplied to the data-hne shift register circuit 221 from the exterior through the mounting 
terminal 107, a clock signal CLX and its reversal clock signal CLXB are supplied to the flip-flop (not 
shown) of each stage. Therefore, in the data-line shift register circuit 221, after inputting start signal DX, 
synchronizing with the clock signal CLX and the rising edge of the reversal clock signal CLXB, the 
shift signal (the sampling signals XI, X2, and X3 for driving the analog switch of the data sampling 
circuit 101 .,.) is generated and outputted. And if the sampling signal with which the phase shifted from 
the data-hne shift register circuit 221 to the data sampling circuit 101 through the data-line buffer circuit 
222 is outputted, based on this sampling signal, each analog switch will operate sequentially. 
Consequently, the modulation picture signals VID1-VID6 supplied through the picture signal hne 225 
are incorporated by the data line 3 predetermined to predetermined timing, and are held at each pixel 
105 chosen by the scan signal supplied by minding [ 2 ]. In addition, although this example explained 
how to carry out the sequential drive of the data line 3 for [ every ] to a certain fixed timing, while 
choosing the data hne 3 of a large number, such as 3, 6, and 12, as coincidence by one sampUng signal, 
image display with the same said of changing the timing of the modulation picture signal inputted from 
the outside is obtained. Moreover, as long as the write-in property of the analog switch which constitutes 
not only six phases but the data samphng circuit 101 of the number of phase expansions of the 
modulation picture signal supplied to the data line 3 is good, five or less phases are sufficient as it, and 
as long as the frequency of a modulation picture signal is high, it may be increased to seven or more 
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phases. Under the present circumstances, as for it being the need, only the number of phase expansions 
of a modulation picture signal cannot be overemphasized by the picture signal line 225 at least. 
Furthermore, the data line 3 may be driven in the shape of a ctenidium every other in two data-line drive 
circuits 103, respectively by constituting the data-line drive circuit 103 also in the opposite side on both 
sides of a viewing area 61. If such a configuration is taken, drive firequency of a shift register can be 
made into one half, and a circuit load can be reduced. 

[0046] The scanning-line shift register 231 which generates and outputs the shift signal (scan signal) 
based on start signal DY, a clock signal CLY, and its reversal clock signal CLYB, and the scanning-line 
buffer circuit 232 consist of scanning-line drive circuits 104 similarly. With this gestalt, since the 
scanning-line drive circuit 104 is constituted on both sides on both sides of a viewing area 61 and the 
scanning line 2 is driven fi-om both sides, the load on the drive of the scanning line 2 is mitigable. In 
addition, when the time constant of the scanning line 2 can be disregarded, the scanning-line drive 
circuit 104 may be constituted only in one side of a viewing area 61. 

[0047] In the substrate 300 for liquid crystal equipments, the supplemental circuit 109 to the data line 3 
is also formed in the field which laps with the light-shielding fihn 60 (field which attached the slash 
upward slanting to the right by drawing 3 ) for circumference abandonment in the opposite side with the 
side in which the data-line drive circuit 103 is formed to the viewing area 61. This supplemental circuit 
109 has two signal wiring 172 and the signal wiring 173 which controls a switching circuit 171 
electrically connected to the data line 3 through the switching circuit 171 using TFT, and this switching 
circuit 171, for example. If a switching circuit 171 is operated based on the control signal NRG suppUed 
to signal wiring 173, the connection condition of the data line 3 and signal wiring 172 is controllable by 
this supplemental circuit 109. Therefore, a supplemental circuit 109 is driven with a control signal NRG 
between one horizontal blanking intervals of a picture signal, and the load which writes the actual 
modulation picture signals VID1-VID6 in the data line 3 through the data sampling circuit 101 can be 
mitigated by the precharge function to impress the potential of fixed level to the data line 3 beforehand 
as signals NRSl and NRS2. In addition, it is possible to also make a precharge fimction and an 
inspection circuit above-mentioned in to constitute the checking circuit for detecting a point defect and a 
line defect as a supplemental circuit 109 **** make it serve a double purpose. 
[0048] Drawing 5 is the A- A* sectional view of drawing 4 (B). 

[0049] TFT 102 for pixel switching so that drawing 4 (B) and drav^ng 5 may show The scanning line 2 
(gate electrode) and channel field Ic in which a channel is formed of the electric field fi:'om the scanning 
line 2, The gate dielectric fihn 12 formed between the scanning line 2 and channel field Ic, The contact 
hole 5 of the 2nd interlayer insulation fihn 13 is minded [ 3 (source electrode) ]. It has high 
concentration drain field lb electrically connected to high concentration source field la connected 
electrically and the pixel electrode 14 through the contact hole 4 formed in the 2nd interlayer insulation 
film 13 and the 3rd interlayer insulation film 15. Furthermore, TFT 102 for pixel switching consists of 
LDD (Lightly Doped Drain) structures where the low concentration source drain fields Id and le which 
drove low-concentration impurity ion into each of the joint of the joint of channel field Ic and source 
field la which drove in high-concentration impurity ion and channel field Ic, and dram field lb that 
drove in high-concentration impurity ion were formed. 

[0050] In this gestalt, TFT102 is constituted using the lower part of the data line 3, and channel field Ic 
and the low concentration source drain fields Id and le of the gate electrode 102, i.e., TFT for pixel 
switching, at least are in the condition of having been covered with the data line 3, among the scanning 
lines 2. Thereby, since the incident light from the opposite substrate 31 side is not irradiated by channel 
field Ic of TFT 102 for pixel switching, and the low concentration source drain fields Id and le, the 
leakage current of TFT by light can be reduced. The fundamental configuration of the gestalt of the 
operation described below or the example of amelioration is the same as an above-mentioned 
configuration, 

[0051] [Gestalt 1 of operation] drawing 6 is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viev^ng area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 7 is the explanatory view showing the 
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wiring part (wiring) of the 1st light-shielding film formed in the substrate for liquid crystal equipments 
of this gestalt, and the connection structure of this wiring and constant potential wiring. Drawing 8 (A) 
and (B) are the sectional view which cut the connection part of wiring of the 1st light-shielding film, and 
constant potential wiring along with the B-B' line in drawing 6 , and the expansion top view of the 
connection part of wiring of a light-shielding film, and constant potential wiring, respectively. 
[0052] As shown in drawing 5 , the 1st interlayer insulation film 1 1 is formed in the lower layer side of 
TFT 102 for pixel switching, and the protection-from-light structure of explaining below consists of 
substrates 300 for Uquid crystal equipments of the liquid crystal equipment 100 of this gestalt using 
between the layers of this interlayer insulation fihn 1 1 and substrate 10. 

[0053] In this gestalt between the layers of the 1st interlayer insulation fihn 1 1 and a substrate 10 So that 
it may lap with the joint of channel field Ic of TFT102 for pixel switching, the low concentration source 
drain fields Id and le, and the low concentration source drain fields Id and le and the high 
concentration source drain fields la and lb at least It is opaque and the Ught-shielding film 7 which 
consists of metal alloy film, such as metal silicide containing metal membranes or these metals, such as 
a tungsten, titanium, chromium, a tantalum, and molybdenum, etc. and which has conductivity is 
formed. With this gestalt, since there is a part in which the 1st light-shielding fihn 7 is not formed in the 
lower layer side of high concentration drain field lb of TFT 102 for pixel switching, a level difference 
arises to the formation field of TFT 102 by the existence of this 1st light-shielding film 7. Such a level 
difference has a possibility of making the property of TFT102 unstable. So, with this gestalt, the level 
difference has stopped the effect affect the property of TFT 102 to the minimum by shifting the location 
of a level difference to the 1 -micron or more and lidgh concentration drain field lb side fi-om the joint of 
high concentration drain field lb and low concentration drain field le. 

[0054] It is the wiring part (wiring) (it has.) installed along with the scanning line 2 fi-om the channel 
protection-from-light part by the lower layer side of the scanning line 2 in order to impress a constant 
voltage to the channel protection-from-li^t part to which the 1st Ught-shielding film 7 laps with channel 
field Ic etc. in that lower layer side so that drawing 6 may show, and this channel protection-from-Ught 
part. With this gestalt, even if a formation location shifts between the scanning line 2 and wiring of the 
1st light-shielding fihn 7 by mask aUgnment gap at the time of the mask alignment in the 
photolithography process of a manufacture process Incident light (Ught which has penetrated liquid 
crystal 108) is interrupted with wiring of the 1st light-shielding film 7, or the width of face of wiring of 
the 1st light-shielding film 7 is set as the dimension a little narrower than the width of face of the 
scanning line 2 so that direct light may not be irradiated by the front face of a light-shielding fihn 7. In 
addition, the physical relationship of the black matrix 6 and each pixel 105 which were formed in the 
opposite substrate 31 is shown in drawing 6 , and a display is performed to it in the inside field of the 
black matrix 6 shown by the dotted line. 

[0055] As shown in drawing 6 and drawing 7 , respectively, wiring of the 1st light-shielding fihn 7 is 
pulled out to the outside of a viewing area 61 along with each scanning line 2, and is installed in the 
lower layer side of the light-shielding film 60 for circumference abandonment. The constant potential 
wiring 8 which supplies the constant voltage power supply VSSY by the side of low voltage to the 
scanning-line drive circuit 104 is arranged, and the edge of one side of wiring of the 1st Ught-shielding 
film 7 is connected to this constant potential wiring 8 so that the side of a viewing area 61 may be met at 
the lower layer side of the light-shielding film 60 for this circumference abandonment. Therefore, since 
it connects with the constant potential wiring 8 which supplies the constant voltage power supply VSSY 
by the side of the low voltage of the scanning-line drive circuit 104, the 1st Ught-shielding fihn is in the 
condition of having been fixed to the potential of this constant potential wiring 8, and the 1st Ught- 
shielding film 7 does not have it in floating. 

[0056] In making connection between the wiring part of the 1st light-shielding fihn 7, and the constant 
potential wiring 8, with this gestalt, as shown in drawing 8 (A), wiring of the 1st light-shielding film 7 is 
between the layers of the 1st interlayer insulation fihn 1 1 and a substrate 10. Moreover, since the 
constant potential wiring 8 is the electric conduction fihn by which coincidence formation was carried 
out with the data line 3, it is arranged between the layers of the 2nd interlayer insulation film 13 and the 
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3rd interlayer insulation film 15. So, with this gestalt, as shown in drawing 6 , drawing 7 , drawing 8 
(A), and (B), the edge of wiring of the 1st light-shielding fihn 7 is connected to the constant potential 
wiring 8 through the contact hole 9 formed in the 1st interlayer insulation fihn 1 1 and the 2nd interlayer 
insulation fihn 13. 

[0057] Such connection structure corresponds, when formation of the contact hole 9 for connecting the 
1st wiring of a light-shielding fihn 7 and the constant potential wiring 8 and formation of the contact 
hole 5 (refer to drawing 5 .) for connecting a source electrode (data line 3) to the source field of TFT 102 
for pixel switching are performed to coincidence, and a contact hole 9 is once punctured at an etching 
process. However, in order to perform puncturing of a contact hole 5, and puncturing of a contact hole 9 
to coincidence, it is desirable that the 1st interlayer insulation fihn 1 1 is fiilly thin to the 2nd interlayer 
insulation film 13 so that the polish recon film of contact hole 5 part of high concentration source field 
la of TFT 102 for pixel switching may not be etched. 

[0058] With the hquid crystal equipment 100 of this gestalt, at least Thus, channel field Ic of TFT 102 
for pixel switching. As opposed to the joint of the low concentration source drain fields Id and le, and 
the low concentration source drain fields Id and le and the high concentration source drain fields la and 
lb Since the 1st light-shielding film 7 (channel protection- firom-light part) which laps through the 1st 
interlayer insulation film 1 1 in that lower layer side is formed, even if there is the reflected Ught from 
the rear-face side of the substrate 300 for liquid crystal equipments, this light does not reach channel 
field Ic of TFT102 for pixel switching etc. So, with the liquid crystal equipment 100 of this gestaU, the 
leakage current which originates in the reflected light from the rear-face side of the substrate 300 for 
liquid crystal equipments does not occur in TFT 102. And since it is fixed to the potential of the constant 
voltage power supply VSSY by the side of the low voltage of the scanning-line drive circuit 104, in 
response to the effect of capacity which is parasitic between the semi-conductor layer 1 of TFT 102, and 
the 1st light-shielding fihn 7, a TFT property is changed or it is not said that the 1st light-shielding fihn 
7 deteriorates. 

[0059] In addition, it is desirable to prevent to perform acid-resisting processing to the front face of the 
1st light-shielding fihn 7, and for incident light (light which has penetrated liquid crystal 108) to reflect 
on the front face of the 1st light-shielding film 7, and to irradiate towards TFT 102 for pixel switching. 
[0060] Moreover, with this gestalt, as explained with reference to drawing 4 (B), TFT 102 for pixel 
switching is constituted using the lower part part of the data line 3, and is in the condition that the data 
line 3 covered the joint of channel field Ic, the low concentration source drain fields Id and le, and the 
low concentration source drain fields Id and le and the high concentration source drain fields la and lb 
at least. Therefore, the data line 3 fimctions as the 2nd Ught-shielding fihn to TFT 102 for pixel 
switching. The joint of channel field Ic, the low concentration source drain fields Id and le, and the low 
concentration source drain fields Id and le and the high concentration source drain fields la and lb It 
has structure sandwiched from the upper and lower sides at least by the 1st light-shielding film 7 and 
data line 3 (2nd light-shielding film). Furthermore, the black matrix 6 explained with reference to 
drawing 2 is formed so that it may lap with the data line 3 (the 2nd light-shielding film), and it is in the 
condition of having hung over the 1st light-shielding film 7 arranged at the joints and those lower parts 
of channel field Ic, the low concentration source drain fields Id and le, and the low concentration 
source drain fields Id and le and the high concentration source drain fields la and lb. Therefore, the 
black matrix 6 functions as the 3rd light-shielding fihn to TFT 102 for pixel switching, and demonstrates 
the redundancy-ftmction to the data line 3 as the 2nd light-shielding film. So, in the substrate 300 for 
hquid crystal equipments of this gestalt, the leakage current which originates in incident hght from the 
opposite substrate 31 side is not generated m TFT 102, either. 

[0061] In addition, with this gestalt, although the case of LDD structure was explained to the example 
for TFT 102 for pixel switching, this invention may be apphed to the offset structure where impurity ion 
is not introduced into the field equivalent to the low concentration source drain fields Id and le. In TFT 
of such LDD structure or offset structure, pressure-proofing improves and there is an advantage that the 
leakage current at the time of OFF can be reduced. Moreover, of course, this invention may be applied 
to TFT of the self aryne structure which used the gate electrode (a part of scanning line 2) as the mask, 
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drove in high concentration impurity ion, and formed the source drain field. 
[0062] The modification of the connection part of the 1st light-shielding film and constant potential 
wiring which are described below has the same configuration as the gestalt of the 1st operation, the 
connection part of the 1st light-shielding film and constant potential wiring is explained in these 
modifications, and other configurations are omitted. 

[0063] (Modification 1 of the connection part of the 1st light-shielding fihn and constant potential 
wiring) As shown in drawing 9 (A) and (B) For connection between wiring of the 1st Ught-shielding 
film 7 between the layers of the 1st interlayer insulation film 1 1 and a substrate 10, and the constant 
potential wiring 8 between the layers of the 2nd interlayer insulation film 13 and the 3rd interlayer 
insulation film 15 The contact holes 17 and 9 which carried out drilling to each of the 1st interlayer 
insulation film 1 1 and the 2nd interlayer insulation film 13 may be used. When adopting such 
connection structure, the process which forms a contact hole 17 in the 1st interlayer insulation film 11, 
and the process which forms a contact hole 9 in the 2nd interlayer insulation fihn 13 will be performed 
separately, therefore, forming in coincidence, in case the 1st interlayer insulation film 1 1 forms a contact 
hole 5 (refer to drawing 5 .) to high concentration source field la of TFT 102 for pixel switching to gate 
dielectric fihn 12 by thousands Angstrom units, even when thick ~ to the last - abbreviation since it 
is the contact hole 9 of the same depth, or a contact hole 17, it is not said that high concentration source 
field la of TFT 102 is etched at the time of this puncturing 

[0064] (Modification 2 of the connection part of the 1st light-shielding fihn and constant potential 
wiring) As shown in drawing 10 (A) and (B) The connection with the constant potential wiring 8 
between the layers of the wiring part of the 1st light-shielding fihn 7 between the layers of the 1st 
interlayer insulation fihn 1 1 and a substrate 10, and the 2nd interlayer insulation fihn 13 and the 3rd 
interlayer insulation fihn 15 The contact hole 9 of the contact hole 17 formed in the 1st interlayer 
insulation fihn 11, the junction electrode 16 connected to wiring of the 1st Ught-shielding film 7 through 
this contact hole 17, and the 2nd interlayer insulation fihn 13 formed in the location corresponding to 
this junction electrode 16 may be used. In this case, coincidence formation of the junction electrode 16 
will be carried out with the scanning line 2 and the capacity wiring 18. 

[0065] (Modification 3 of the connection part of the 1st light-shielding fihn and constant potential 
wiring) As shown in drawing 1 1 (A) and (B) The connection between wiring of the 1st light-shielding 
fihn 7 between the layers of the 1st interlayer insulation film 1 1 and a substrate 10, and the constant 
potential wiring 8 between the layers of the 2nd interlayer insulation fihn 13 and the 3rd interlayer 
msulation film 15 The inside of ttie contact hole 17 formed in the 1st interlayer insulation film 1 1, the 
larger jimction electrode 16 connected to the wiring part of the 1st Ught-shielding film 7 through this 
contact hole 17, and the field corresponding to this junction electrode 16, The contact hole 9 formed in 
the 2nd interlayer insulation fihn 13 in the location which shifted fi-om the contact hole 17 may be used. 
Also in this case, coincidence formation of the junction electrode 16 will be carried out with the 
scanning line 2 and the capacity wiring 18. 

[0066] With the gestalt shown in [example 1 of ameUoration of gestaU 1 of operation] drawing 7 , 
although it was the configuration which the edge of one side of wiring of the 1st Ught-shielding film 7 
has connected to the constant potential wiring 8, as shown in drawing 12 , while pulling out the both 
ends of wiring of the 1st light-shielding film 7 to the outside of a viewing area 61 along with each 
scanning line 2, each of the edge of these both sides may be connected to the constant potential wiring 8. 
Also in this case, since it is formed between layers which are different in the 1st light-shielding film 7 
and the constant potential wiring 8, the 1st wiring of a light-shielding film 7 and the constant potential 
wiring 8 are connected according to the connection structure using drawing 8 , drawing 9 , drawing 10 
R> 0, or the contact hole 9 shown in drav^ng 1 1 . Since other configurations are as having explained 
with reference to drawing 6 , they omit explanation. 

[0067] Since the lower layer side, such as channel field Ic of TFT 102 for pixel switching, is covered 
also by this gestalt in the channel protection-fi:om-Ught part of the 1st light-shielding film 7, even if 
there is the reflected light from the rear-face side of the substrate 300 for liquid crystal equipments, this 
light does not reach channel field Ic of TFT 102 for pixel switching etc. So, with the liquid crystal 
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equipment 100 of this gestalt, the leakage current which originates in the reflected light from the rear- 
face side of the substrate 300 for liquid crystal equipments does not occur in TFT 102. And since the 1st 
light-shielding fihn 7 is connected to the constant potential wiring 8 which supphes the constant voltage 
power supply VSSY by the side of the low voltage of the scanning-line drive circuit 104, the 1st light- 
shielding film 7 is being fixed to the potential of this constant potential wiring 8. Therefore, in response 
to the effect of capacity which is parasitic between the semi-conductor layer 1 of TFT 102, and the 1st 
light-shielding film 7, a TFT property is changed or it is not said that it deteriorates. 
[0068] Furthermore, with this gestalt, since each of the edge of both sides has connected wiring of the 
1st light-shielding film 7 to the constant potential wiring 8, even if a location has an open circuit in the 
middle of wiring, constant potential is supplied to the 1st whole light-shielding fihn 7. So, since 
redundancy wiring to wiring will be constituted by the 1st light-shielding fihn 7, it is reUable. 
[0069] It is still more desirable, when it constitutes from a gestalt shown in [example 2 of amelioration 
of gestalt 1 of operation] drawing 12 also in any of the constant potential wiring 8 of two also in any of 
the constant potential wiring 8 of two so that constant potential may be impressed from the both ends as 
shown in drawing 13 although it was the configuration that on the other hand constant potential was 
impressed only from the edge. Thus, when constituted, it means constituting redundancy wiring also to 
the constant potential wiring 8 which impresses constant potential to the 1st light-shielding film 7. Since 
other configurations are the same as that of the gestalt 1 of operation, and its example 1 of amelioration, 
those explanation is omitted. 

[0070] In the example of the [example 3 of amehoration of gestalt 1 of operation] book, since the 
fundamental configuration is the same as that of the gestalt 1 of operation, and its examples 1 and 2 of 
amelioration, explanation is omitted about a common part. In this example, as shown in drawing 14 , the 
wiring part of the 1st light-shielding film 7 is formed in the shape of a grid along the both sides of the 
scanning line 2 and the data line 3. Therefore, the 1st Ught-shielding film 7 is fiirther formed into low 
resistance, and redundancy increases. Moreover, the 1st light-shielding fihn 7 has lapped with the black 
matrix 6 (refer to drawing 2 .) of the opposite substrate 31. For this reason, the 1st hght-shielding fihn 7 
makes it possible to omit the black matrix 6 from the opposite substrate 3 1 while it demonstrates the 
redundancy-fimction to the black matrix 6 of the opposite substrate 31. 

[0071] Thus, what is necessary is to extend the edge of the both sides of the part currently installed 
along with the scanning line 2 among the wiring parts of the 1st light-shielding fihn 7 to the outside of a 
viewing area 61, and just to connect the wiring part of the 1st light-shielding film 7, and the constant 
potential wiring 8 according to the connection structure using the contact hole 9 shown in drawing 8 , 
drawing 9 , drawing 10 , or drawing 1 1 in the field which laps with the light-shielding film 60 for 
circumference abandonment, also when constituted. 

[0072] moreover, the wiring part of the 1st light-shielding film 7 connected with the constant potential 
wiring 8 in the gestalt 1 of operation shown in drawing 7 , drawing 12 , drawing 13 , and drawing 14 
according to the connection structure (shown in drawing 8 , drawing 9 , dravidng 10 , or drawing 1 1 .) 
using a contact hole 9 etc. ~ each scanning line 2 - it is caudad formed respectively independently. The 
wiring part of these 1st light-shielding film 7 is installed. If it is made to connect electrically by the 
conductive fihn which consists of metal alloy film, such as metal silicide containing the metal 
membranes formed at the same process with the same fihn as this 1st light-shielding film 7 in the wiring 
part installed from all the 1st light- shielding film 7 under the field which laps with the light-shielding 
fihn 60 for circumference abandonment, or these metals When wiring is disconnected, while 
demonstrating a redundancy-fimction, since-izing of the 1st hght-shielding film 7 can be carried out 
[ low **** ], it is advantageous. 

[0073] [Gestalt 2 of operation] drawing 15 is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for hquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 16 is the explanatory view showing the 
connection structure of the wiring part of the 1st light-shielding film formed in the substrate for liquid 
crystal equipments of this gestah and this wiring part, and constant potential wiring. The fimdamental 
configuration of the substrate 300 for liquid crystal equipments of this gestalt is as having explained 
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with reference to drawing 1 thru/or 5, and is explained focusing on the protection-from-light structure 
constituted in the substrate 300 for liquid crystal equipments here, and the connection structure of the 
light-shielding film and constant potential wiring which constitute this protection-from-light structure. 
Moreover, since the fundamental configuration of the substrate for liquid crystal equipments of the 
liquid crystal equipment of this gestalt is the same as that of the substrate for liquid crystal equipments 
of the liquid crystal equipment concerning the gestalt 1 of operation, it gives the same sign to the part 
which has a common function, and omits those detailed explanation. 

[0074] As this gestalt also explained with reference to drawing 5 , a fundamental configuration between 
the layers of the 1st interlayer insulation film 1 1 and a substrate 10 So that it may lap with the joint of 
channel field Ic of TFT 102 for pixel switching, the low concentration source drain fields Id and le, and 
the low concentration source drain fields Id and le and the high concentration source drain fields la and 
lb at least It is opaque and the light-shielding fibn 7 which consists of metal alloy film, such as metal 
silicide containing metal membranes or these metals, such as a tungsten, titanium, chromium, a 
tantalum, and molybdenum, etc. and which has conductivity is formed. 

[0075] This 1st li^t-shielding film 7 is equipped with the channel protection-from-light part which laps 
with channel field Ic etc. in that lower layer side, and the wiring part installed along with the scanning 
line 2 from the channel protection-from-Ught part by the lower layer side of the scanning line 2 in order 
to impress a constant voltage to this channel protection-from-light part as shown in drawing 15 and 
drawing 16 . 

[0076] In this gestalt, the wiring part of the 1st light-shielding fibn 7 consists of a branch line which 
extends outside further from the light-shielding fihn 60 for circumference abandonment from a viewing 
area 61 along with each scanning line 2, and one trunk which connects the edges of each one side of 
these branch lines. This trunk is in the location which laps with the light-shielding film 60 for 
circumference abandonment located between a viewing area 61 and the scanning-line drive circuit 104. 
Here, one edge of the trunk (wiring part) of the 1st light-shielding fibn 7 has lapped with the constant 
potential wiring 8 which supplies the constant voltage power supply VSSY by the side of low voltage to 
the scanning-line drive circuit 104, and the wiring part (trunk) of the 1st light-shielding fihn 7 and the 
constant potential wiring 8 have connected in this lap part. Therefore, since it connects with the constant 
potential wiring 8 which supplies the constant voltage power supply VSSY by the side of the low 
voltage of the scanning-line drive circuit 104, the 1st Ught-shielding fihn 7 is in the condition of having 
been fixed to the potential of this constant potential wiring 8, and the 1st light-shielding fihn 7 does not 
have it in floating. 

[0077] In addition, since it is between the layers of the 1st interlayer insulation film 1 1 and a substrate 
10 and the constant potential wiring 8 is between the layers of the 2nd interlayer insulation fibn 13 and 
the 3rd interlayer insulation film 15, wiring (trunk) of the 1st light-shielding film 7 is also connected 
according to the connection structure using the contact hole 9 indicated to be the 1st wiring (trunk) of a 
light-shielding fibn 7 and the constant potential wiring 8 to drawing 8 , drawing 9 , drawing 1010 , or 
drawing 1 1 , so that drawing 5 may show. Since other configurations are the same as that of the gestalt 1 
of operation in general, explanation is omitted. 

[0078] Thus, with the constituted liquid crystal equipment 100, smce the 1st light-shielding fibn 7 is 
formed like the gestalt 1 of operation so that it may lap with channel field Ic of TFT 102 for pixel 
switchmg etc., even if there is the reflected bght from the rear-face side of the substrate 300 for liquid 
crystal equipments, this light does not reach channel field Ic of TFT 102 for pixel switching etc. at least. 
So, in TFT 102 for pixel switchmg, the leakage current which originates in the reflected light from the 
rear- face side of the substrate 300 for liquid crystal equipments does not occur. Moreover, since the 1st 
bght-shielding fibn 7 is connected to the constant potential wiring 8 which suppUes the constant voltage 
power supply VSSY by the side of the low voltage of the scanning-line drive circuit 104, the 1st Ught- 
shielding film 7 is being fixed to the potential of this constant potential wiring 8. Therefore, the same 
effectiveness as the gestalt 1 of that change a TFT property or it is not said in response to the effect of 
capacity which is parasitic between the semi-conductor layer 1 of TFT 102 and the 1st light-shielding 
film 7 that it deteriorates, and operation is done so. 
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[0079] Furthermore, with this gestalt, wiring of the 1st light-shielding film 7 has the branch line which 
extends along with each scanning line 2, and the trunk connected at the edge of each of these branch 
lines, and wiring of the 1st light-shielding fibn 7 is connected to the constant potential wiring 8 through 
this trunk. Therefore, what is necessary is not to make connection between the 1st light-shielding film 7 
and the constant potential wiring 8 for every branch line, and just to carry out between a trunk and the 
constant potential wiring 8. For this reason, the connoisseur of wiring can take about a trunk in the 
location of arbitration which is not, and the 1st light-shielding fihn 7 and the constant potential wiring 8 
can be connected there, moreover ~ if wet etching is performed in case the contact hole 9 for making 
connection between the 1st light-shielding fihn 7 and the constant potential wiring 8 is formed - an 
etching reagent sinking in ~ although it is easy to generate a crack in an interlayer insulation film etc., 
with this gestalt, a trunk is taken about in the location of arbitration and there is an advantage that a 
location with a possibility that the aforementioned crack may occur can be limited to a safe location. 
Furthermore, since the location with a possibility that the aforementioned crack may occur by making 
connection between the 1st light-shielding fihn 7 and the constant potential wiring 8 between a trunk 
and the constant potential wiring 8 is stopped to one place, there is also an advantage of being reliable. 
[0080] In addition, in case this gestalt forms the contact hole 9 for making connection between the 1st 
light-shielding fihn 7 and the constant potential wiring 8, it may be applied to the configuration which 
performs dry etching. 

[0081] With the gestalt shown in [example 1 of ameUoration of gestalt 2 of operation] drav^ng 16 , 
although wiring of the 1st light-shielding film 7 was a configuration which the edge of one side of a 
branch line has connected to a trunk, it may connect the edge of these both sides to a trunk while it pulls 
out the edge of the both sides of a branch line to the outside of a viewing area 61 along with each 
scanning line 2, as shown in drawing 17 . Also in this case, since it is formed in a layer which is 
different in the 1st light-shielding film 7 and the constant potential wiring 8, the trunk of wiring of the 
1st light-shielding fihn 7 and the constant potential wiring 8 are connected by two places according to 
the connection structure using the contact hole 9 shown in drawing 8 , drawdng 9 , drawing 10 , or 
drawing 1 1 . Since other configurations are as having explained v^th reference to drawing 15 , they omit 
explanation. 

[0082] Thus, since the lower layer side of channel field Ic of TFT102 for pixel switching at least is 
covered by the 1st light-shielding fihn 7 also when constituted, even if there is the reflected light fi-om 
the rear-face side of the substrate 300 for liquid crystal equipments, this light does not reach channel 
field Ic of TFT 102 for pixel switching etc. at least. So, with the Hquid crystal equipment 100 of this 
gestalt, the leakage current which originates in the reflected light from the rear- face side of the substrate 
300 for liquid crystal equipments does not occur in TFT 102. And since the 1st light-shielding fihn 7 is 
connected to the constant potential wiring 8 which supplies the constant voltage power supply VSSY by 
the side of the low voltage of the scanning-hne drive circuit 104, the 1st light-shielding fibn 7 is being 
fixed to the potential of this constant potential wiring 8. Therefore, in response to the effect of capacity 
which is parasitic between the semi-conductor layer 1 of TFT 102, and the 1st Ught-shielding film 7, a 
TFT property is changed or it is not said that it deteriorates. 

[0083] Moreover, with this gestalt, only two trunks do not need to connect with the constant potential 
wiring 8, and do not need to make connection between the 1st light-shielding film 7 and the constant 
potential wiring 8 for every branch line. For this reason, the connoisseur of wiring, such as a location 
contiguous to the scanning-line drive circuit 104, does so the same effectiveness as the gestalt 2 of 
operation - what is necessary is to take about a trunk in the location of arbitration which is not, and just 
to connect the 1st light-shielding film 7 and the constant potential wiring 8 by two places there etc.. 
[0084] Furthermore, in wiring of the 1st light-shielding film 7, since each of the edge of both sides has 
connected each branch line to two trunks, respectively, even if each branch line has an open circuit the 
middle in a location, constant potential is supplied from a trunk. So, smce redundancy wiring to each 
branch line will be constituted by the wiring part of the 1st light-shielding fihn 7, it is reliable. 
[0085] It is still more desirable, when it constitutes from a gestalt shown in [example 2 of amelioration 
of gestalt 2 of operation] drawing 17 also in any of two trunks also in any of two trunks so that the 
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constant potential wiring 8 may be connected to the edge of the both sides as shown in drawing 18 
although it was the configuration that on the other hand the constant potential wiring 8 was connected 
only to the edge. Thus, when constituted, it means constituting redimdancy wiring also to the trunk 
which impresses constant potential to each branch line in the 1st light-shielding fibn 7. Since other 
configurations are the same as that of the gestalt 2 of operation, and its example 2 of ameUoration, those 
explanation is omitted. 

[0086] In the example of the [example 3 of amelioration of gestalt 2 of operation] book, since the 
fimdamental configuration is the same as that of the gestalt 2 of operation, and its examples 1 and 2 of 
amelioration, explanation is omitted about a common part. In this example, as shown in drawing 19 , as 
for the wiring part of the 1st light-shielding film 7, the branch line is formed in the shape of a grid along 
the both sides of the scanning line 2 and the data line 3. Therefore, the 1st light-shielding fihn 7 is 
fiirther formed into low resistance, and redundancy increases. Moreover, in the 1st light-shielding film 7, 
it has lapped with the black matrix 6 (refer to drawing 2 and drawing 15 .) of the opposite substrate 31. 
For this reason, the 1st light-shielding film 7 makes it possible to omit the black matrix 6 from the 
opposite substrate 31 while it demonstrates the redundancy-fimction to the black matrix 6 of the 
opposite substrate 31. 

[0087] thus, the case where it constitutes - the branch line of the wiring part of the 1st light-shielding 
fibn 7 - what is necessary is to extend the edge of the both sides of the part currently installed along 
with the scanning Une 2 to the outside of a viewing area 61 inside, and just to connect the edges of the 
both sides of a branch line in each trunk in the field which laps with the light-shielding fihn 60 for 
circumference abandonment Moreover, in the gestalt 2 of operation, it cannot be overemphasized that 
constant potential wiring may be connected [ in / wire to the light-shielding fihn 60 for circumference 
abandonment, and / the comer field of the light-shielding fibn 60 for this circumference abandonment ] 
with the 1st light-shielding fihn 7. fiirthermore , in the gestalten 1 and 2 of operation , the number of 
them one , and as two or more mounting terminals electrically connect with the exterior IC for supply a 
constant potential signal ( for example , VSSY ) to the constant potential line 8 be prepare and be 
connect with each other too hastily within the substrate for liquid crystal equipments , wiring resistance 
may be lower or they may be make into redundant structure . 

[0088] [Gestalt 3 of operation] drawing 20 is the top view expanding and showing the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestah. Drawing 21 is a sectional view in the J- J' line of 
drawing 20 . The fimdamental configuration of the substrate 300 for liquid crystal equipments of this 
gestalt is as having explained with reference to drawing 1 thru/or drawing 5 , and is explained focusing 
on the connection structure of the light-shielding film and the capacity wiring 18 which constitute the 
protection-fi-om-light structure of the substrate 300 for liquid crystal equipments here. Moreover, since 
the fimdamental configuration of the substrate for liquid crystal equipments of the liquid crystal 
equipment of this gestalt is the same as that of the substrate for liquid crystal equipments of the liquid 
crystal equipment concerning the gestalten 1 and 2 of operation, it gives the same sign to the part which 
has a common fiinction, and omits those detailed explanation. 

[0089] As this gestalt also shows to drawing 20 , the 1st Ught-shielding fihn 7 consists of wiring 
installed along with the scanning line 2 from the channel protection-fi-om-light part, in order to impress a 
constant voltage to the channel protection-from-light part which laps with channel field Ic etc., and this 
channel protection-from-Ught part. The wiring part of the 1st light-shielding fihn 7 consists of a branch 
line which extends respectively to the location which laps with the light-shielding fihn 60 for 
circvunference abandonment from a viewing area 61 along with each scanning line 2, and a trunk which 
the edges of each of these branch lines connect. The trunk of this 1st light-shielding film 7 has lapped 
with the constant potential wiring 8 which supplies the constant voltage power supply VSSY by the side 
of the low voltage of the scanning-hne drive circuit 104, and is connected in these lap parts through the 
contact hole 9 indicated to be the wiring part (trunk) of the 1st light-shielding fihn 7, and the constant 
potential wiring 8 to drawing 8 , drawing 9 , drawing 10 , or drawing 1 1 . 

[0090] Moreover, the 1st light-shielding film 7 is formed so that the capacity wiring 18 may be formed 
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[ each pixel 105 ] in juxtaposition at the scanning line 2 and it may lap with these scanning lines 2 and 
the capacity wiring 18. So, with this gestalt, the capacity wiring 18 is not installed to the scanning-line 
drive circuit 104, but as shown in drawing 21 , the capacity wiring 18 is connected to the trunk of the 1st 
light-shielding fihn 7 through contact hole 12f of the 1st interlayer insulation film 11. 
[0091] Thus, even when constituted, since the constant voltage power supply VSSY by the side of the 
low voltage of the scanning-line drive circuit 104 is supplied to the 1st light-shielding film 7 through the 
constant potential wiring 8, a constant voltage power supply VSSY will be supplied also to the capacity 
wiring 18 through the trunk of the 1st light-shielding fihn 7. So, since it is not necessary to supply 
constant potential every capacity wiring 18 in the scanning-line drive circuit 104, in the part and the 
scanning-line drive circuit 104, the number of a wiring consistency or contact holes falls. So, there is an 
advantage of being able to introduce a large-scale circuit in the scanning-line drive circuit 104. 
Moreover, the advantage that it is not necessary to prepare the mounting terminal for supplying constant 
potential from the exterior and exclusive wiring is also in capacity wiring. 

[0092] In addition, in connecting the trunk of the 1st light-shielding film 7, and the constant potential 
wiring 8, as explained with reference to drawing 8 (A), the gestalt using the contact hole 9 formed in the 
1st interlayer insulation film 1 1 and the 2nd interlayer insulation fihn 13 is shown in drawing 21 . 
However, in connection between the trunk of the 1st light-shielding film 7, and the constant potential 
wiring 8, the connection structure explained with reference to drawing 9 , drawing 10 , and drawing 1 1 
R> 1 may be used. 

[0093] [Gestalt 4 of operation] drav^ng 22 is the top view expanding and showmg the circumference of 
two pixels formed in the endmost part of a viewing area in the substrate for liquid crystal equipments 
used for the liquid crystal equipment of this gestalt. Drawing 23 is a sectional view in the K-K' line of 
drawing 22 . The fundamental configuration of the substrate 300 for liquid crystal equipments of this 
gestalt is as having explained with reference to drawing 1 thru/or drawing 5 , and is explained focusing 
on the configuration for using the light-shielding film which constitutes the protection-from-light 
structure of the substrate 300 for liquid crystal equipments here as capacity wiring. Moreover, since the 
fimdamental configuration of the substrate for Uquid crystal equipments of the liquid crystal equipment 
of this gestalt is the same as that of the substrate for liquid crystal equipments of the liquid crystal 
equipment concerning the example 3 of amelioration of the gestalt 2 of operation, it gives the same sign 
to the part which has a common fimction, and omits those detailed explanation. 
[0094] As this gestaU also shows to drawing 22 , the 1st Hght-shielding fibn 7 consists of a channel 
protection-from-light part which laps v^th channel field Ic etc., and a v^ring part formed in the shape of 
a grid along with the scanning line 2 and the data line 3 from the channel protection-from-Ught part in 
order to impress a constant voltage to this channel protection-from-light part. The wiring part of the 1st 
light-shielding fihn 7 consists of a branch line which extends to the field which laps with the light- 
shielding film 60 for circumference abandonment from a viewing area 61 along with each scanning line 
2, and a trunk which the edge of each of these branch lines connects. The trunk of this 1st light-shielding 
fibn 7 has lapped with the constant potential wiring 8 which supplies constant potentials, such as the 
counterelectrode potential LCCOM, and is connected in these lap parts through the contact hole 9 
indicated to be the wiring part (trunk) of the 1st light-shielding fihn 7, and the constant potential wiring 
8 to drawing 8 , drawing 9 , drawing 10 , or drawing 1 1 . 

[0095] the capacity wiring 18 which explained the 1st light-shielding fihn 7 with reference to drawing 4 
(A) and (B) here -****-- with this gestalt, since it is constituted like As the capacity wiring 18 
explained with reference to drawing 4 (A) and (B) is not formed, instead it is shown in drawing 23 , 
storage capacitance CAP is constituted using the 1st light-shielding film 7 having lapped with high- 
concentration drain field lb of TFT 102 through the 1st interlayer insulation fihn 11. That is, since the 
constant voltage power supply VSSY by the side of the low voltage of the scanmng-line drive circuit 
104 is supplied to the 1st light-shielding fihn 7 through the constant potential wiring 8, the 1st light- 
shielding film 7 will constitute the storage capacitance CAP which uses the 1st interlayer insulation fihn 
1 1 as a dielectric fihn between the drain fields (high concentration field lb) of TFT102. 
[0096] The production process of the substrate 300 for liquid crystal equipments is explained with 
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reference to drawing 24 thru/or drawing 27 among the manufacture approaches of [Example 1 of 
manufacture approach of substrate 300 for Uquid crystal equipments] liquid crystal equipment 100. 
These drawings be process sectional views showing the manufacture approach of the substrate for liquid 
crystal equipments of this gestalt, and have show the cross section (cross section of the connection part 
of the 1st light-shielding film 7 and the constant potential wiring 8) in the location equivalent to the B-B' 
line of drawing 6 into the left-hand side part also in which drawing at the cross section (cross section of 
the pixel TFT section) equivalent to the A- A* line of drawing 4 (B), and the right-hand side part. In 
addition, the example which constitutes the connection part of the 1st light-shielding fibn 7 and the 
constant potential wiring 8 as shown in drawing 9 is explained here. 

[0097] As shown in drawing 24 (A), by a spatter etc. on the whole fi-ont face of the transparent 
insulating substrate 10 which consists of a glass substrate, for example, non-ant potash glass, a quartz, 
etc. First, a tungsten. The light-shielding film 70 which consists of metal alloy film, such as metal 
silicide containing metal membranes or these metals, such as titanium, chromium, a tantalum, and 
molybdenum, etc. and which is opaque and has conductivity About 500A - about 3000A, After forming 
in the thickness of about lOOOA - about 2000A preferably, using a photolithography technique, as shown 
in drawing 24 (B), patterning is carried out, and the 1st light-shielding fihn 7 is formed. This 1st Ught- 
shielding fihn 7 is formed so that a joint with channel field Ic of TFT102 for pixel switching, the low 
concentration source drain fields Id and le, and the low concentration source drain fields Id and le and 
the high concentration source drain fields la and lb formed behind at least may be seen and covered 
from the rear face of an insulating substrate 10 (refer to drawing 5 .). Thus, the part formed among the 
1st formed light-shielding film 7 corresponding to the channel field of TFT 102 for pixel switchmg is a 
channel protection-from-light part, and the part formed so that it might coimect with the constant 
potential wiring 8 is a wiring part. 

[0098] Next, as shown in drawing 24 (C), about 500A - about 15000A of the 1st interlayer insulation 
fihn 11 of an about 8000 ONGU straw is preferably formed in the front face of the 1st light-shielding 
fibn 7. This 1st interlayer insulation fihn 1 1 insulates the 1st light-shielding fihn 7 and the semi- 
conductor layer 1 formed in behind, and is formed as insulator layers, such as silicon oxide film and a 
silicon nitride film, using an ordinary pressure CVD method, a reduced pressure CVD method, or TEOS 
gas. In addition, the effectiveness as substrate fihn is acquired by forming the 1st interlayer insulation 
fihn 1 1 all over an insulating substrate 10. That is, property degradation of TFT102 for pixel switching 
can be prevented from the dry area at the time of polish of insulating-substrate 10 front face, the dirt by 
inadequate washing, etc. 

[0099] Next, as shown in drav^ng 24 (D), thickness forms about 500A - about 2000A about lOOOA 
polish recon film la in the whole front face of the 1st interlayer insulation fihn 1 1 preferably. As an 
approach, heating preferably about 450 degrees C - about 550 degrees C of substrates 10 at about 500 
degrees C, mono-silane gas or disilane gas is supplied by the flow rate of about 400 cc/min - about 600 
cc/min, and the amorphous sihcon film is formed by the pressure of about 20Pa - about 40Pa. Then, in 
nitrogen-gas-atmosphere mind, at about 600 degrees C - about 700 degrees C, solid phase growth of the 
annealing treatment of about 4 hours - about 6 hours is performed and carried out preferably, and the 
polish recon film is formed for about 1 hour to about 10 hours. Moreover, polish recon film la may form 
membranes directly with a reduced pressure CVD method etc., drives silicon ion into the polish recon 
film deposhed with the reduced pressure CVD method etc., once makes it amorphous, is made to 
recrystallize by annealing etc., and may form the polish recon fihn. 

[0100] Next, using a photolithography technique, as shown in drawing 24 (E), patterning is carried out, 
and the island-like semi-conductor layer 1 (active layer) is formed in the TFT section 102 for pixel 
switching. On the other hand, in a connection part with the constant potential wiring 8, polish recon 
layer la is removed completely. 

[0101] Next, as shown in drawing 24 (F), the gate dielectric film 12 with which thickness consists of 
silicon oxide which is about 500A - about 1500A is formed in the front face of the semi-conductor layer 
1 by oxidizing the semi-conductor layer 1 thermally at the temperature of about 900 degrees C - about 
1300 degrees C. According to this process, finally about 300A - about 1500A of thickness of the semi- 
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conductor layer 1 becomes the thickness of about 350A - about 450A preferably, and gate dielectric film 
12 serves as thickness of about 200 A - about 15 00 A. In addition, when using an about 8 inches large- 
sized substrate, in order to prevent the camber of the substrate by heat, thermal oxidation time amount is 
shortened, the thermal oxidation fibn is made thin, on this thermal oxidation film, the high-temperature- 
oxidation silicon film (HTO fihn) and a silicon nitride film are deposited with a CVD method etc., and 
the muhilayer gate-dielectric-fihn structure more than two-layer may be formed. 
[0102] Next, as shown in drawing 25 (A), after forming the polish recon film 201 for forming the 
scanning line 2 (gate electrode) all over substrate 10, thermal diffiision of Lyrm is carried out and the 
poUsh recon fihn 201 is electric-conduction-ized. Or the doped silicon fihn which introduced Lynn into 
membrane formation and coincidence of the pohsh recon film 201 may be used. 
[0103] Next, as the poUsh recon film 201 is shovm in drawing 25 (B) using a photolithography 
technique, patterning is carried out, and a gate electrode (a part of scanning line 2) is formed in the 
TFT 102 section side for pixel switching. On the other hand, in a connection part with the constant 
potential wiring 8, the polish recon film 201 is removed completely. In addition, as an ingredient of the 
scarming line 2 (gate electrode), the metal membrane metallurgy group silicide film etc. is sufficient, and 
a gate electrode may be constituted in a multilayer combining the metal membrane metallurgy group 
silicide fihn and the polish recon film. Since especially the metal membrane metallurgy group silicide 
fihn has protection-fi-om-hght nature, it becomes possible [ substituting wiring as a light-shielding film 
for the scanning line 2 as a black matrix ], and can omit the black matrix 6 on the opposite substrate 3 1 . 
Thereby, decline in the pixel numerical aperture by the lamination gap with the opposite substrate 31 
and the substrate 300 for liquid crystal equipments can be prevented. 

[0104] As shown in drav^ng 25 (C), next, to the TFT 102 section for pixel sv^tching, and N channel TFT 
section side of a circxunference drive circuit They are about 0.1xl013-/cm2 - about 10xl013-/cm2, using 
a gate electrode as a mask. The impiuity ion 19 low-concentration with a dose is driven in (Lynn etc.). 
The low concentration source drain fields Id and le are formed in the TFT 102 section side for pixel 
switching in self align to a gate electrode. Here, since it is located under the gate electrode, the part into 
which the impurity ion 100 was not introduced is set to channel field Ic with the semi-conductor layer 1 . 
Thus, since impurity ion is introduced also into the polish recon layer currently formed as a gate 
electrode when ion implantation is performed, it will be electric-conduction-ized fiu-ther. 
[0105] Next, as shovra in drawing 25 (D), the resist mask 21 with width of face wider than a gate 
electrode is formed in the TFT 102 section for pixel switching, and N chaimel TFT section side of a 
circumference drive circuit, and they are about 0.1xl015-/cm2 - about 10xl015-/cm2 about the high- 
concentration impurity ion (Lynn etc.) 20. It is devoted with a dose and high-concentration source field 
la and drain field lb are formed. 

[0106] It may replace with these impurity installation processes, the high-concentration impurity ion 
(Lynn etc.) in the condition of having formed the resist mask with width of face wider than a gate 
electrode, without driving in low-concentration impurity ion may be driven in, and the source field and 
drain field of offset structure may be formed. Moreover, high-concentration impurity ion (Lynn etc.) 
may be driven in by using a gate electrode as a mask, and, of course, the source field and drain field of 
self aryne structure may be formed. 

[0107] Moreover, they are about 0.1xl015-/cm2 - about 10xl015-/cm2, carrying out covering protection 
of the TFT 102 section for pixel switching, and the N channel TFT section by the resist, and using a gate 
electrode as a mask, in order to form the P channel TFT section of a circumference drive circuit, 
although illustration is omitted. By driving in impurity ion, such as boron, with a dose, the source drain 
field of a P channel is formed in self align. In addition, a gate electrode is used as a mask like the time of 
formation of the pixel TFT section and the N channel TFT section of a circumference drive circuit. 
About 0.1xl013-/cm2 - about 10xl013-/cm2 Impurity ion (boron etc.) low-concentration with a dose is 
introduced. After forming a low concentration source drain field in the polish recon film, form a mask 
with the wide width of face fi'om a gate electrode, and high-concentration impurity ion (boron etc.) is 
driven in with the dose of about 0.1xl015-/cm2 - about 10xl015-/cm2. The soxirce field and dram field 
of LDD structure may be formed. Moreover, the high-concentration impurity ion (boron etc.) in the 
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condition of having formed the mask with width of face wider than a gate electrode may be driven in 
without driving in low-concentration impurity ion, and the source field and drain field of offset structure 
may be formed. According to these ion implantation processes, CMOS-ization is attained and built-in- 
ization of it into the same substrate of a circumference drive circuit is attained. 
[0108] Next, as shown in drawing 25 (E), the 2nd interlayer insulation film 13 with which thickness 
consists of NSG film (silicate glass film which includes neither boron nor Lynn) which is about 5000A - 
about 15000A, ****************^ imder about 800-degree C temperature conditions is formed in 
the front- face side of a gate electrode by the ordinary pressure CVD method or reduced pressure CVD 
method ******. And in order to activate the impurity ion introduced into the source drain field, about 
1000-degree C annealing is given. 

[0109] Next, a contact hole 9 is formed in the field equivalent to the wiring part of the 1st light-shielding 
fihn 7 in a connection part with the constant potential wiring 8. In this case, since the direction which 
formed the contact hole 9 of an anisotropy by dry etching, such as reactive ion etching and reactant ion 
beam etching, can form the diameter of pimcturing as the dimension of a mask mostly, it is 
advantageous to highly-minute-izing. Moreover, when it carries out combining dry etching and wet 
etching and a contact hole 9 is formed in the shape of a taper, effectiveness is in the open-circuit 
prevention at the time of wiring connection. 

[0110] Next, as shown in drawing 26 (A), by the TFT 102 section side for pixel switching, a contact hole 
5 is formed in the part corresponding to source field la among the 2nd interlayer insulation film 13 
using a photolithography technique. Moreover, in a connection part with the constant potential wiring 8, 
the contact hole 17 linked to a contact hole 9 is formed to the 2nd interlayer insulation fihn 13. 
[01 1 1] Next, as shown in drawing 26 (B), the aluminum fihn 301 for constituting the data line 3 (source 
electrode) is formed in the front-face side of an interlayer insulation film 13 by a spatter etc. The metal 
silicide fihn metallurgy group alloy fihn other than metal membranes, such as aluminum, may be used. 
[0112] Next, as shown in drawing 26 (C), using a photolithography technique, patterning of the 
aluminum film 301 is carried out, and a source electrode is formed as a part of data line 3 in the TFT 102 
section for pixel switching. On the other hand, the constant potential wiring 8 is formed in a connection 
part with the constant potential wiring 8. 

[0113] Next, as shown in drawing 26 (D), thickness forms in an ordinary pressure CVD method, the 
ordinary pressure ozone-TEOS method, etc. the 3rd interlayer insulation fihn 15 of the BPSG fihn 
(sihcate glass film including boron or Lynn) which is about 500A - about 15000A, and about lOOA - 
about 3000A NSG fihn which contains two-layer at least under about 400-degree C temperature 
conditions by a twist etc. at the front- face side of a source electrode and the constant potential wiring 8. 
Moreover, the flattening film without a level difference configuration may be formed by applying the 
organic film etc. with a spin coat. 

[0114] Next, as shown in drawing 26 (E), in the TFT 102 section side for pixel switching, a contact hole 
4 is formed in the part corresponding to high concentration dram field lb among the 2nd and 3rd 
interlayer insulation films 13 and 15 using a photolithography technique, the dry etching method, etc. It 
is more advantageous to highly-minute-izing to form the contact hole of an anisotropy by dry etching, 
such as reactive ion etching and reactant ion beam etching, also in this case. Moreover, when it carries 
out combining dry etching and wet etching and a contact hole 4 is formed in the shape of a taper, as it is 
shown in the degree which has effectiveness in the open-circuit prevention at the time of wiring 
connection at drawing 27 (A) After the thickness for constituting a drain electrode forms in the front- 
face side of the 3rd interlayer insulation film 15 the ITO fihn 140 which is about 400A - about 2000A 
by a spatter etc., as shown in drawing 27 (B) Using a photolithography technique, patterning of the ITO 
film 140 is carried out, and the pixel electrode 14 is formed in the TFT 102 section for pixel switching. 
Moreover, in a connection part with the constant potential wiring 8, the ITO fihn 140 is removed 
completely. In addition, in the front face of the pixel electrode 14, rubbing processing of the orientation 
film, such as polyimide, is formed and carried out. As a pixel electrode 14, it is not only the ITO film 
but SnOX. The fihn and ZnOX It is also possible to use the transparent electrode ingredient which 
consists of a metaUic oxide high-melting [, such as fihn, ] etc., and if it is these ingredients, the step 
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coverage in a contact hole will also be equal to practical use. Moreover, in constituting the liquid crystal 
equipment of a reflective mold, it forms the film with high reflection factors, such as aluminiun, as a 
pixel electrode 14. 

[01 15] In addition, in the process shovm in drav^ng 25 (E) and drawing 26 (A), if coincidence formation 
of the contact hole 9 is carried out without forming contact holes 9 and 17 separately in a connection 
part with the constant potential wiring 8 in case a contact hole 5 is formed, the connection part of the 
constant potential wiring 8 and the 1st hght-shielding film 7 can be constituted, as shown in drawing 8 
R>8. 

[0116] Another production process of the substrate 300 for liquid crystal equipments is explained with 
reference to drawdng 28 thru/or drawing 30 among the manufacture approaches of [Example 2 of 
manufacture approach of substrate 300 for liquid crystal equipments] Uquid crystal equipment 100. 
These drawings are also process sectional views showing the manufacture approach of the substrate for 
Uquid-crystal equipments, and have shown the cross section (cross section of the pixel TFT section) in 
the location which is equivalent to the A- A line of drawing 4 (B) at the left-hand-side part, and the cross 
section (cross section of the connection part of the 1st light-shielding film 7 and the constant potential 
wiring 8) in the location which is equivalent to the B-B' line of drawing 6 at a right-hand-side part also 
in which drawing. In addition, the example which constitutes the connection part of the 1st light- 
shielding fihn 7 and the constant potential wiring 8 as shown in drawing 10 or drawing 1 1 is explained 
here. Moreover, by this manufacture approach, since the process shown in drawing 24 (F) firom the 
process shown in the manufacture approach explained previously and drawing 24 (A) is common, the 
process after the process shown in drawing 24 (F) is explained. 

[01 17] As shown in drawing 24 (F), after forming the gate dielectric film 12 to which thickness becomes 
the fi-ont face of the semi-conductor layer 1 from the silicon oxide which is about 500A - about 1500A 
by the oxidizing [ thermally ] method etc. with this gestalt, as shown in drawing 2828 (A), a contact hole 
17 is formed in the 1st interlayer insulation film 1 1 in a connection part with the constant potential 
wiring 8. Next, after forming the poUsh recon fihn 201 for forming a gate electrode etc. all over 
substrate 10, thermal diffiision of Lynn is carried out and the polish recon fihn 201 is electric- 
conduction-ized. Or the doped silicon film which introduced Lynn into membrane formation and 
coincidence of the polish recon film 201 may be used. 

[0118] Next, as the poUsh recon film 201 is shown in drawing 28 (B) using a photolithography 
technique, patterning is carried out, and a gate electrode (a part of scanning line 2) is formed in the pixel 
TFT section side. On the other hand, the jimction electrode 16 is formed in a connection part with the 
constant potential wiring 8. 

[0119] Next, as shown in drawing 28 (C), the low-concentration impurity ion 19 is driven into the 
TFT 102 section for pixel switching, and N channel TFT section side of a circumference drive circuit by 
using a gate electrode as a mask (Lynn etc.), and the low concentration source drain fields Id and le are 
formed in the TFT 102 section side for pixel switching in self align to a gate electrode. Here, since it is 
located just under a gate electrode, the part into which the impurity ion 100 was not introduced is set to 
channel field Ic with the semi-conductor layer 1. Thus, since impurity ion is introduced also into the 
polish recon currently formed as a gate electrode, and the polish recon fihn currently formed as a 
junction electrode 16 when ion implantation is performed, they will be electric-conduction-ized fiirther. 
[0120] Next, as shown in drawing 28 (D), the resist mask 21 with width of face wider than a gate 
electrode is formed, the high-concentration impurity ion (Lynn etc.) 20 is driven in, and high- 
concentration source field la and drain field lb are formed in the TFT 102 section for pixel switching, 
and N channel TFT section side of a circumference drive circuit. 

[0121] Next, as shown in drawing 28 (E), the 2nd interlayer insulation film 13 with which thickness 
consists of NSG film (silicate glass film which includes neither boron nor Lynn) which is about 5000A - 
about 15000A under about 800-degree C temperature conditions is formed in the front-face side of a 
gate electrode and the junction electrode 16 with a CVD method etc. 

[0122] Next, as shown in drawing 29 (A), by the pixel TFT section side, a contact hole 5 is formed in 
the part corresponding to source field la among the 2nd interlayer insulation fihn 13 using a 
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photolithography technique. Moreover, in a connection part with the constant potential wiring 8, a 
contact hole 9 is formed in the location corresponding to the junction electrode 16 to the 2nd interlayer 
insulation film 13, 

[0123] Next, as shown in drawing 29 (B), the aluminimi film 301 for constituting the data line 3 (source 
electrode) is formed in the fi"ont-face side of the 2nd interlayer insulation film 13 by a spatter etc. The 
metal silicide fihn metallurgy group alloy film other than metal membranes, such as aluminum, may be 
used. 

[0124] Next, as shown in drawing 29 (C), using a photolithography technique, patterning of the 
aluminum film 301 is carried out, and a source electrode is formed as a part of data line 3 in the TFT102 
section for pixel switching. On the other hand, the constant potential wiring 8 is formed in a connection 
part with the constant potential wiring 8. 

[0125] Next, as shown in drawing 29 (D), thickness forms in the firont-face side of a source electrode 
and the constant potential wiring 8 the 3rd interlayer insulation film 15 of the BPSG film (silicate glass 
film including boron or Lynn) which is about 500A - about 15000A, and about lOOA - about 3000A 
NSG film which contains two-layer at least under about 400-degree C temperatxire conditions with a 
CVD method etc. 

[0126] Next, as shown in drawing 29 (E), in the pixel TFT section side, a contact hole 4 is formed in the 
part corresponding to drain field lb among the 2nd and 3rd interlayer insulation films 13 and 15 using a 
photolithography technique, the dry etching method, etc. 

[0127] Next, as shown in drawing 30 (A), after the thickness for constituting a drain electrode forms in 
the fi-ont-face side of the 3rd interlayer insulation film 15 the ITO film 140 which is about 400A - about 
2000A by a spatter etc., as shown in drawing 30 (B), using a photolithography technique, patterning of 
the ITO film 140 is carried out, and the pixel electrode 14 is formed in the pixel TFT section. Moreover, 
in a connection part with the constant potential wiring 8, the ITO fihn 140 is removed completely. 
[0128] In addition, in the process shown in drawdng 28 (B) and drawing 29 (A), if the location which 
carries out patterning formation of the junction electrode 16, and the location which forms a contact hole 
17 are changed, the connection structure of the constant potential wiring 8 and the 1st light- shielding 
film 7 can be constituted in any gestalt of drawing 1010 and drawing 1 1 . 

[0129] [Configuration of a circumference drive circuit] In this invention, it means increasing a wiring 
layer by one layer fiirther in the circumference drive circuit (the scanning-line drive circuit 104 and data- 
Une drive circuit 103) using a multilayer interconnection, since the 1st light-shielding fihn 7 is formed 
between the 1st interlayer insulation fihn 1 1 and a substrate 10. Then, the example which uses as wiring 
the electric conduction fihn which carried out coincidence formation with such 1st light-shielding film 7 
in a circumference drive circuit is explained below. 

[0130] (Example 1 of a configuration of a circumference drive circuit) Drawing 3 1 is the representative 
circuit schematic showing an example of the equal chcuit of the shift register circuit which constitutes 
the circumference drive circuit (the scanning-line drive circuit 104 and data-line drive circuit 103) of the 
Uquid crystal equipment 100 of a suitable active-matrix mold with the application of this invention. The 
circuit which latches a transfer signal may be constituted fi'om a transmission gate circuit, and may 
consist of clocked inverter circuits etc. 

[0131] Drawing 32 shows an example of the layout top view at the time of accumulating and forming S 
part of the shift register circuit in drawing 3 1 on the substrate 300 for liquid crystal equipments. 
Drawing 32 R> 2 (A) is the conventional pattem layout, and drawing 32 (B) is the pattern layout which 
applied this invention. Moreover, drawing 33 (A) and drawing 33 (B) are the sectional views of the C- 
C*D-D in sectional view [ of a part ], and drawing 32 (B)* part in drav^ng 32 R> 2 (A), respectively. 
[0132] In drawing 32 (A) and drawing 33 (A), 50, 51, and 46 are the P channel molds TFT for a P type 
field, an N type field, and drive circuits, respectively. In the conventional example shown in these 
drawings, in order to have let wiring pass to the connection N4 of the shift register circuit of****, and 
the shift register circuit of the next step, the wiring 40 which consists of metal membranes, such as 
aluminum between the same layers formed at the same process as the data line 3, etc. on the 2nd 
interlayer insulation film 13 formed in the firont face of the clock signal line CL (it forms in the same 
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process as said scanning line and the same layer) which controls a transmission gate circuit was used. 
Consequently, in the conventional example, the source drain electrodes 41 and 42 of a transmission gate 
circuit are formed in the same layer as wiring 40. For this reason, since the distance LI between a 
transmission gate and a circuit was decided by dimensional accuracy at the time of the photoHthography 
process of wiring 40 and the source drain electrodes 41 and 42 of a transmission gate circuit, and an 
etching process, the distance LI between a transmission gate and a circuit had become the hindrance of 
high integration, without the ability only of a part for wiring 40 to pass carrying out [ detailed ]-izing 
any more. 

[0133] However, with this gestalt, since the 1st light-shielding film 7 is formed between a substrate 10 
and the 1st interlayer insulation film 1 1 as each aforementioned operation gestalt explained, as this 1st 
light-shielding film 7 is constituted also into a circumference drive circuit part and is shown in drav^ng 
32 (B) and drawing 33 (B), detailed-ization is realized by using the 1st light-shielding fibn 7 as a wiring 
material of a circumference drive circuit. That is, as shown in drawing 32 (B) and drawing 33 (B), 
between the same layers as the source of a transmission gate circuit, and the drain electrodes 41 and 42, 
wiring is lost by using the 1st light-shielding film 7 formed between the 1st interlayer insulation film 1 1 
and a substrate 10 as a wiring material of the connection N4 of the shift register circuit of ****, and the 
shift register circuit of the next step. Therefore, the distance L2 between a transmission gate and a circuit 
should take into consideration only spacing between the source drain electrode 41 of an adjacent 
transmission gate circuit, and 42. Therefore, with this gestalt, distance of the distance L2 between a 
transmission gate and a circuit is made always more narrowly than the distance LI between a 
transmission gate and the conventional circuit. 

[0134] (Example 2 of a configuration of a circumference drive circuit) This example explains that 
improvement in a property of TFT for circimiference drive circuits (a scanning-Une drive circuit and 
data-line drive circuit) can be aimed at by the same routing counter as the former. Drawing 34 is an 
example of an equal circuit used in the circumference drive circuit, and (A), (B), and (C) show the 
clocked inverter circuit, the transmission gate circuit, and the inverter circuit, respectively. 
[0135] In drawing 34 , it is constituted by the CMOS mold TFT v^th which said equal circuit consists of 
the P channel mold TFT and the N channel mold TFT in each, and the formation process of TFT for 
pixel switching can be made to serve a double purpose, and it can form. In a clock signal and CLB, the 
reversal signal of said clock signal and VDD show the constant voltage power supply by the side of the 
high potential of a circumference drive circuit, and VSS shows [ CL ] the constant voltage power supply 
by the side of the low voltage of a circimiference drive circuit, respectively. Moreover, 46 and 47 are the 
P channel mold TFT for drive circuits, and the N channel mold TFT for drive circuits, respectively. The 
signal inputted fi-om the IN side is outputted to the OUT side. Moreover, it cannot be overemphasized 
that a signal interchanges as said CL signal and a CLB signal are shown in drav^ing 31 in circuitry. 
Drawing 35 (A) is the top view showing the layout on the substrate for liquid crystal equipments of the 
inverter circuit of drawing 34 (C), and drav^ng 35 (B) shows the sectional view between E-E' of 
drawing 35 (A). 

[0136] Since the 1st light-shielding fibn 7 is formed between a substrate 10 and the 1st interlayer 
insulation film 1 1 as each aforementioned operation gestalt explained, this 1st light-shielding film 7 
consists of these gestalten also into a circxxmference drive circuit part. That is, as shown in drav^ng 35 
(A) and (B), the 1st light-shielding film 7 is connected via the contact hole 5 of the 1st interlayer 
insulation film 1 1 to the source electrode 44 of the P channel mold TFT46 which constitutes said 
inverter circuit, and the N channel mold TFT47. This 1st light-shielding film 7 is formed so that the 
channel fields 52 and 53 of the gate electrode 43 lower part of the P channel mold TFT46 and the N 
channel mold TFT47 may be completely covered through the 1st interlayer insulation film 11. 
Therefore, the fimction as 2nd false gate electrode [ the 1st light-shielding fibn 7 ] is achieved on the 
electrical potential difference impressed fi-om the source electrode 48 (constant voltage power supply 
VDD by the side of the high potential of a circumference drive circuit) of the P channel mold TFT46, 
and the source electrode 49 (constant voltage power supply VSS by the side of the low voUage of a 
circumference drive circuit) of the N channel mold TFT47. For this reason, in the N channel mold 
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TFT47, the potential of the part which touches the gate dielectric fihn 12 of a depletion layer in that 
channel field 53 rises more greatly than before, and the potential energy to an electron falls. 
Consequently, since an electron becomes easy to be made by the assembly inversion layer into the part 
which touches the gate dielectric fihn 12 of a depletion layer, resistance of a semi-conductor layer falls 
and a TFT property improves. In the channel field 52 of the P channel mold TFT46, the phenomenon 
which transposed said electron to the electron hole arises. 

[0137] In addition, at drawing 35 (B), although gate self aryne structure had expressed the P channel 
mold TFT46 and the N channel mold TFT47 of a circumference drive circuit, as said manufacture 
process explained them, in order to improve pressure-proofing of TFT and to raise dependability, the P 
channel mold TFT46 and the N channel mold TFT47 of this circumference drive circuit may be formed 
with LDD structure or offset gate structure. 

[0138] (Example 3 of a configiuration of a circumference drive circuit) Drawing 36 (A) is the top view of 
the layout on the substrate 300 for Uquid crystal equipments of the inverter circuit of drawing 34 (C), 
and drawing 36 (B) shows the sectional view between F-F' of drav^ing 36 (A) again. Moreover, drawing 
36 (C) shows the sectional view between G-G* in drawing 36 (A). 

[0139] Since the 1st light-shielding fihn 7 is formed between a substrate 10 and the 1st interlayer 
insulation film 11 as each aforementioned operation gestalt explained, this 1st light-shielding fihn 7 
consists of these gestalten also into a circumference drive circuit part. That is, as shown in drawing 36 
(A), (B), and (C), the 1st Ught-shielding film 7 formed so that it might lap with the gates electrode 43 of 
the P channel mold TFT46 which constitutes an inverter circuit, and the N channel mold TFT47 is 
connected to the gate electrode 43. Moreover, as that of the gate electrode 43 in the 1st light-shielding 
fihn 7, or as width of face is narrowed and the upper and lower sides of the channel fields 52 and 53 are 
inserted by the gate electrode 43 and the 1st light-shielding film 7 through gate dielectric film 12 and the 
1st interiayer insulation fihn 11, TFT of double-gate structure is constituted. Moreover, it is formed in 
the same layer as the data line 3, and connects with the gate electrode 43 via the contact hole 5 of the 1st 
interlayer insulation fihn 1 1, and the wiring 44 of the input side of an inverter circuit is connected with 
the 1st light-shielding film 7 via the contact hole 5 of the 1st interiayer insulation fihn 11. The same 
process performs pimcturing of said contact hole 5. Therefore, since the 1st light-shielding film 7 
commits the 2nd gate electrode, TFT of this double-gate structure can aim at fiirther improvement in a 
TFT property accordmg to the back channel effect. 

[0140] (TFT property) The property of the N channel mold TFT of structure explained in the examples 2 
and 3 of a configuration of a circumference drive circuit is shown in drawing 37 . In drawing 37 , the 
continuous line (c) which connects the N channel mold TFT of the structure which explained the 
continuous line (b) which connects the mark of the conventional N channel mold TFT and a round head 
and it where the continuous line (a) which connects a triangular mark and it does not have other layers in 
the channel field lower part in the example 2 of a configuration of a circumference drive circuit, a square 
mark, and it shows the TFT property of the N channel mold TFT of structure which explained in the 
example 3 of a configuration of a circumference drive circuit, respectively. The size of TFT impresses 
and measures all three levels for electrical-potential-difference 15V between soiu-ce drains in the same 
size (channel length of 5 micrometers, channel width of 20 micrometers). lOOOA and the semi-conductor 
layer 1 were set as 500A, and thickness conditions set [ the 1st light-shielding film 7 ] gate dielectric 
fihn 12 as 900A for 1 OOOA and the 1 st interiayer insulation fihn 1 1 . As a measurement result, when 
unpressed by the gate electrode of TFT 15 V, the N chaimel mold TFT (property shown as the 
continuous line (b) which connects the mark of a round head and it) of structure explained in the 
example 2 of a configuration of a circumference drive circuit has checked that the about 1.5 times as 
many ON state current as this was acquired fi-om the conventional TFT (property shown as the 
continuous line (a) which connects a triangular mark and it). Moreover, when impressed by the gate 
electrode of TFT 15 V, the N channel mold TFT (property shown as the continuous line (b) which 
connects a square mark and square it) of structure explained in the example 3 of a configuration of a 
circumference drive circuit has checked that the ON state current of 3.0 times or more of the 
conventional TFT (property shown as the continuous line (a) which connects a triangular mark and it) 
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was acquired. Therefore, since the improvement in the speed and detailed-izing of a circumference drive 
circuit accompanying increase of a display pixel are attained and the store of the picture signal to the 
data line 3 improves by using the N channel mold TFT of structure explained in the examples 2 and 3 of 
a configuration of a circumference drive circuit, the hquid crystal equipment which can realize high- 
definition image display can be offered. 

[0141] [Application to projection mold liquid crystal equipment] Drawing 38 is the explanatory view of 
the optical system which used this active matrix liquid crystal equipment for the projector of the prism 
color composite system used three sheets as an example of a projection mold indicating equipment 
which appUed the hquid crystal equipment 100 conceming each aforementioned operation gestaU as a 
light valve. 

[0142] In drawing 38 , 370 is the hght source of a halogen lamp etc., the blue which a **** mirror and 
372 become as for a heat ray cut-off filter, and 373, 375 and 376, and 371 becomes [ the dichroic mirror 
of blue reflection, green reflection, and the red reflex and 374 and 377 ] from said active matrix liquid 
crystal equipment, respectively as for a reflective mirror, and 378, 379 and 380, green, and a red 
modulation light valve, and 383 is a dichroic prism. 

[0143] In this projector, the white Ught emitted from the hght source 370 is condensed by the **** 
mirror 371, the heat ray cut-off filter 372 is passed, the heat ray of an infrared light field is intercepted, 
and incidence only of the light is carried out to a dichroic mirror system. And first, blue glow (in general 
wavelength of 500nm or less) is reflected by the blue reflective dichroic mirror 373, and other light 
(yellow light) penetrates. The reflected blue glow changes a direction by the reflective mirror 374, and it 
carries out incidence to the blue modulation light valve 378. On the other hand, incidence of the light 
which penetrated the blue reflective dichroic mirror 373 is carried out to the green reflective dichroic 
mirror 375, green light (in general wavelength of 500-600nm) is reflected, and the red light (in general 
wavelength of 600nm or more) which is other light penetrates. Incidence of the green li^t reflected 
with the green modulation light valve 375 is carried out to the green modulation hght valve 379. 
Moreover, the red light which penetrated the dichroic mirror 375 changes a direction by the reflective 
mirrors 376 and 377, and it carries out incidence to the red modulation light valve 380. 
[0144] The hght valves 378, 379, and 380 of each color are driven, respectively with the primary signal 
of the blue supplied from a picture signal processing circuit, green, and red, it becomes irregular and the 
Ught which carried out incidence to each light valve is compounded with a dichroic prism 383. This 
dichroic prism 383 is constituted so that the red-reflex side 381 and the blue reflector 382 may intersect 
perpendicularly mutually. And expansion projection of the color picture compounded with the dichroic 
prism 383 is carried out on a screen with the projection lens 384. Furthermore, since it is not necessary 
to stick on the outgoing radiation side face of liquid crystal equipment the polarizing plate and film 
which performed acid-resisting processing like before since most reflected hghts (retum light) from the 
rear face of the substrate for liquid crystal equipments were disregarded, reduction of cost is realizable. 
[0145] Since the hquid crystal equipment 100 which applied this invention has controlled the leakage 
current in TFT 102 for pixel switching which controls the pixel electrode 14 even if a strong light is 
irradiated, it can obtain high definition image display, such as high contrast. Moreover, it is effective 
even if it uses for the projector which uses the thing in which the color filter layer of R (red), G (green), 
and B (blue) was formed for the opposite substrate of the liquid crystal equipment 100 which applied the 
projector which carries out color composition instead of using a mirror and this invention, and can carry 
out expansion projection of the color screen using the liquid crystal equipment 100 of one sheet. [ the 
dichroic prism 383 ] 

[0146] By the way, as shown in drawing 38 , when using a dichroic prism 383 for color composition, 
especially this invention has an advantage. For example, the light reflected with the dichroic mirror 374 
penetrates a hght valve 378, and is compounded with a dichroic prism 383. In this case, it becomes 
irregular 90 degrees and incidence of the light by which incidence was carried out to the Ught valve 378 
is carried out to the projection lens 384. However, the light by which incidence was carried out to the 
light valve 378 leaks slightly, and incidence may be carried out to the light valve 380 of the opposite 
side. Therefore, if a light valve 380 is taken for an example, a part of light in which incidence is not only 
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carried out from the direction side of incidence, but the light reflected by the dichroic mirror 377 
penetrated the Ught valve 378 as an arrow head A showed penetrates a dichroic prism 382, and incidence 
may be carried out to a Ught valve 380. Moreover, in case the hght reflected by the dichroic mirror 377 
passes a light valve 380 and incidence is carried out to a dichroic prism 383, it reflects slightly with a 
dichroic prism 383 (specular reflection), and re-incidence may be carried out to a light valve 380. Thus, 
although a light valve 380 has the incidence of the light from an incidence side direction, and the large 
incidence from [ the ] the opposite side, in such a case, it also receives. As said each operation gestalt 
explained this invention, TFT102 for pixel switching is received. Since the black matrix 6 (the 3rd light- 
shielding film) of the data line 2 (the 2nd light-shielding film) and the opposite substrate 31 and the 1st 
light-shielding film 7 are formed so that incidence of the light may not be carried out from the opposite 
side by the side of incidence from an incidence side About the light from an incidence side, it is 
interrupted by the black matrix 6 (the 3rd light-shielding fihn) of the data line 2 (the 2nd light-shielding 
fihn) and the opposite substrate 31, and the light from the opposite side is interrupted by the 1st Ught- 
shielding film 7. Therefore, leakage current does not occur in TFT 102 for pixel switching. 
[0147] [Modification of liquid crystal equipment] As shown in drawing 39 , after pasting up without not 
opening a micro lens 33 with adhesives 34, but opening spacing in the opposite substrate 31 side per 
pixel for example, in the shape of a matrix, incident light can be made to condense on the pixel electrode 
14 of the substrate 300 for liquid crystal equipments by covering it with sheet glass 35 also in the liquid 
crystal equipment 100 concerning which gestalt mentioned above. For this reason, contrast and 
brightness are sharply improvable. And in order to make incident light condense, it becomes possible to 
prevent the incidence of the light from [ to channel field Ic of TFT102 for pixel switching etc. ] slant. 
Moreover, when using said micro lens 33, the black matrix 6 by the side of the opposite substrate 3 1 can 
also be omitted. According to the liquid crystal equipment of this invention, since the 1st light-shielding 
film 7 is formed in the channel field Ic lower part of TFT102 for pixel switching at least, the leakage 
current which light originates and produces by it since channel field Ic is not irradiated by the reflected 
light (return light) from the rear face of the substrate 300 for liquid crystal equipments can be controlled. 
Therefore, even if it condenses using a micro lens 33, it is satisfactory in any way. 
[0148] Moreover, although the 1st light-shielding fihn 7 was connected to the constant voltage power 
supply VSSY by the side of the low vohage of the scanning-line drive circuit 104 with any gestalt 
mentioned above, you may connect with the constant voltage power supply VDDY by the side of high 
potential. Moreover, it caimot be overemphasized that the 1st light-shielding fihn 7 may be connected to 
the constant voltage power supply VSSX by the side of the low voltage of the data-line drive circuit 103, 
or you may connect with the constant voltage power supply VDDX by the side of high potential. 
Furthermore, the 1st light-shielding film 7 may be connected to the feeder which supplies the 
counterelectrode potential LCCOM to the counterelectrode 32 of the substrate 300 for liquid crystal 
equipments to the opposite substrate 31 through the vertical flow material 31, or the feeder which 
supplies touch-down potential to each drive circuits 103 and 104. 

[0149] Furthermore, with the gestalten 1 and 2 of operation, although the wiring part of the 1st Hght- 
shielding fihn 7 was installed along with the scanning line 2, along with the data line 3, you may install 
in the outside of a viewing area 61 . 
[0150] 

[Effect of the Invention] As explained above, since the 1st light-shielding film is formed in that lower 
layer side so that it may lap with the channel field of TFT for pixel switching, even if there is the 
reflected light from the rear- face side of the substrate for liquid crystal equipments, with the liquid 
crystal equipment concerning this invention, this light does not reach the channel field of TFT for pixel 
switching. So, in TFT, the leakage current which originates in the reflected light from the rear-face side 
of the substrate for liquid crystal equipments does not occur. And since it connects with constant 
potential wiring which supplies the constant voltage power supply by the side of the low voltage of a 
scanning-line drive circuit, in response to the effect of capacity which is parasitic between the semi- 
conductor layer of TFT, and the 1st light-shielding fihn, a TFT property is changed or it is not said that 
the 1st light-shielding fihn deteriorates. 
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mi 4.tm^^f\^X\^ho *|-f^S«3 1 tcfi, B&^ffit:: 
?tfS]m@3 2;65ff$^^tb. ;5^o. 1 0 5 tc^E^iJ;; u 

S«±tc I TOK^(DSP^^mM/^^bJ^/^M[^m@3 2 

[0 0 3 5] Mf^S« 3 1 i: fSfsiSafflSS 3 00^ 
fi. S^^«6 1 cD^fI!j'CJi)iaM.^«9fflcOil7fe^6 OO 

0 OtcioTH^^cOir/v^-r 'y:7^^RiTTlfi'9^;b$ 
:i<7)v— /wW2 0 o<D\Hmmm^m^B 1 0 

^tuTV^^o V/-/1-W2 O Otl. I tv"—^ 

mmm^m lost <Dmxmk^^ir^y'-^m<D±xm 
{t^^m^i^^tix^v . :icoy^mtiu^^\^x<:>xm^B 

aAP2 4 l;55«^$nTV^ao t^oT. ^Sfei^a 1 0 
0 -et*.:-*!^ [p]S,=te :3a: t ?K feSttffi-^S 3:.0:.0-^ .^Sfi 19 . 
^t>'^fcm. i^-Mi 2 0.0 CDrt^IDffi^SrMJSE^ffit- L 

fKr0a£AP2-4 0 ssr^^ffiaAb. m 

ft 1 0 8 ^^^ALfc^g^cfi. ?KftaAP 2 4 1 f^^tih^j 
2 4 2 -eS^a^^x^o 

[0 0 3 6] iy-/i^U2 6 0 t i.Xn^^yi^^^^mR^'^'^ 

$^^TV^'6o fl^fe 10 8^ \^X\±n^(OTU (Tw i s 
ted Nema t i c) S^^Sft^^i^ffl bK^o ?Sft 
10 8^ LT. ffl:»'^^'t;i»/h3Ki: UT^«^ii:fci^:5> 

^:^m<Dm^'&mioo^mmx^^o 

® 1 4t;ioV^Tf^. I TOm\^i\:^XTJi-^=^^J>^m^ 

(Dm&mmi 0 o<Dm'^i^i'i. mi±Mmmmxm^B^A 

^75Sf5t?filEgflfp]$Hfc:SH (Super Homeo 

tropic) mm^B^j:t^^m\^^^:it^^x^^o 



[0 0 3 7] *ff$^tcjoi^T. *i-f^sK3 1 {tm^^mm 

fflS=K3 0 0 t/h$i^(OT% ?^ft^«fflS«3 0 0 

'^mx^&^^t>^ti^o ?eoT. *sj^igW)[H]ss 1 0 4 
Rx^f—'^mmW}^^ 1 0 3 fi>Et[^sK3 1 (omMKiiL 

mi^X^^. 1 tii±M\^L'X\^^ti:\^^coX\ 

v-^<Dm\^m'^m^B^mm^^^\zX'ox':^it-r^ 

<O^P5<Z,t7b'^X^^o ->-/v$t2 0 0fi. ^ff^StSS 

1 f}^h^fi{i&mi^mmz?^^x][m^tix\^^^:^^. ^ 

10 ft^«fflS«3 0 o^^ib^iviii\HimzMj^^tiX\^^^o 

m^ms^^^ 3 0 0 M\^mm^ 31^^ ^m(ou 
^K^m(Dmmm^io7mm^fi. v^^^^^^f^ 

l^^^ fe^lHiACF (An isotropic Co 
nductive. Film) JE»^<^:^rfelc J: 19 y 

[0 0 3 8] (?Sf0S«fflSK.S:O^^-^«H^<^S*6^^<e 
msti. *JF$fl8<?^?gftS«i 0 ot;iffli^?>tv^lE 

t(j[H]SgF^;Kl^C^?Sf0g«fflS^3 0 OcO^n y^mX^ 

-60 ;^cf::Jb\ [a3tcf±. fi^^iS«ffl««3 0 oc^»*&<j7i 
20 #^^^;05^;ii-(9-^-rv^J:5t-. ^i&i-^?gftg«fflS 

[0 0 3 9] E]3;^f-^t>;0^5J;9(-. ?Sftig«fflS«3 

oo(o^^W^^ i-efi> Sffil 0(D_b(c«fco*^i^ 

2 tffiiCtDT=-^7^3 t t^lctoT^^tDH^ 1 0 5;55-7 

hy ^;^^^c^#J^$^^Tv^^o #iiJ^ i o sa^i^JW^c^:^' 

n -/>^Ig|i:1^j6rScH$rE14 (A) (B) tc^$^^Tl^ 
5>o BI4 (A) . (B) tc^^tt^ J: ®*10 5 

. . icfi,. *^i^:2.&t^^;-^#..3jw^^^-fc i/.^ 

30 U^mTYT \ 0 2;^i5?f$^Sn-Cl'^^o ^(DTFT 1 0 

tcopp^tc^sfti 0 %^^kjxm^^)^c^tm^^f\^x 

fc^»SE;^l S^-flJfflUT^aSaCAP^^Ii^^tbT 

FT 1 o 2^m^'r^^mi^mi<D'>h. 
40 ^sim^i i.xmm^McAF:^mj^^tix\^^^o 

[00 4 0] :i r T\ mmnm l S $r?f^^ U/clS^fi. 

3 >^^m±y^xmm^^^u&(D'^it^^\^ >S^:iir^^x 
h^. r.cofflJg(cfi. >Etf^S1S3 ico:/'^i/^-^hy ^ 

iz^Mmm 1 8 SrSafii-^ r ^ J: 19 . tS^ 1 0 5 
i^X^il)mm'^m^j:^m^^M\z-r^:itfj:<. y 
n;?^ h — ^^(?:>^^$rl?^ihL"ri^^o ^^^®c. 
50 *?F^ffio?Sftga 1 0 0 Tft. iiip^p{4/.e*^$rtT;tc 5 
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[004 1] ^mmx'i-x. mi<7^^ytm7\zi^m 

L-T. *^;S2 i:iR)-<D/ify v-y si^K^r-fl^^^ixfc 
1 (Dm^m? tm^mmM i s-^smift^etig-t-s^mii 

2io lil)aiEitilH]?S<o®!g^^[^S^{c^ip]fl;1im 

[0 0 4 2] /£4b\ 0^$-«as-r5;i5. MmmmcAF 
w^2h^- vmm.m^i5\-\^xmi^^:ih\zx^xm^ 

(0 0 4 3] ?KSSSffl««3 0 O-ett. •7=^-^5' i^J^t!) 
iHlSSl 0 3ro{BI|CDi22a55)-l-«;e®MVDDX. VSS 
X. VDDY. VSSY. ^P®^{s-§-V I D 1 ~V I 
D6, =§-aft-g- (^^^v-^ M/v?;^i?|s]ISg2 3 1 

i?.m-i:C:i.-Y:fi-; :-7^-i?#A<^.C7...^„w:^0?..<?:|l]K 2 .2 I CO 
f>m-§-DX. a -yj?{f.§-C LX. SD'^WSte 
n -y i^m-i^C LX B) i';«3X>^ ^^^■5■^»co|li^iffi 
^1 0 7d51#^$tvrv^5„ 1 0 7 (4. 7-/^5 

1 0 7/4-P>f±. *^i^lEttl[H]8S 1 0 ARxy^y'-'^'mmm 

[HlSSl 0 3Sr|gti)-rSfcfe<D^i^<35ft-§-SS^2 8d5->- 
fvU2 0 0 J; t)S«^miJ^iio-C^ti.-?:*tbai#lHl$tv 

Ti^Sc :l^^e><?^^t-§■Be«2 8f4. y-^ma tmm^ 

-c, ls)-xa-e[s)-Wfl■-e?F0fig$^^fc7K y v- y 

Tt>^i/^, HiSiffi^ 1 0 7^^6>^1-^A;'3$H2)>st 

\^mMn.^LccoM^m^BW:mmm3 o oys^fj^tisj 
s«3 1 Km^^-r^ttci^iz. m^B'&mm£U3 0 o\z\t 

fflffiT- 1 0 6 izm^<r)^^m-r^±Tmmu^iff^^^ 
xm^mm^&m soot >cf\^&m 31 t^nh'o -ti^^ 
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mM3 2(c:>!tUTpFi-[6]ll11tt'e:LCCOM$rTOPi-2.- 

[0 0 4 41 ?j^fB^BfflS«3 0 0{;l*J^^T. X-^S'^ 

2 2 1, 7='-<5'i^-'<-y7TlHi;^2 2 2. 7='-^?i^->7 h 
U'v';^^[Hl8S2 2 1 li^hy'-S'l^^^yyrm^^ 2 2 

0 1 , S.tJ'6ffitcJSM$ixfc«-^Pilij^m-§-v I D i ~ 

10 V I D6(^MJ^;-rS 6*(DM^'ft-i-il&2 2 5;i5^fj5g;^Jx 
[004 5] f—^UWm^^ 103 cD7='-i5'i^v'7 h 

uv';^i?(fll?§2 2 if±, h^t-g- 
D X;6S«-5S??iJtt{cA;^i ^ix5«fc^3?iJT-1»fiK LT t> J: 
i/\ x-iJ'Mv'^ M^v';5^^?[5]SS2 2 1 5r 

#^»?iJT'1tfiei-*vtf , C7 s/ ^'fS-^-C L X. RXJ^^(DBL 

U-v^x 2 2 1 (4, 1 0 7 §r:fr- vxi>\-U 

y-y 7^7 0 2/7° (m^T^-fr-To ) i-f4, iJ'n -y^'fa-f-CL 
X, SO?-e«Ste^ D y^?m-§■CLXB;e5§t^$^^5„ 

=ii6o-T:, 7='-i5'^->7 h ^v'^<?ieis&2 2 1 -ef4. 
- ^W-§■DX7)SA;^J^^^fcW^, c y i?{f -f-c L x, 

St)«^C>Stei^o y^m-§-C LXBcDi:*5±^5i9^5,i;? 
tclD^L-T, 'yyvm^- (•r-i?-y->'7°y Vi/[l]?gl 0 
l©T-^n^;^'1' yf"Sr^»)-r5fcfewi^>'7'y :/^ft 
■§-Xl, X2, X3 • • •) ij^^m^f^. \&ti^nx\<^ 

30 -^^/^y7rlH]?S2 2 2 §rihLT7='-^-y->7°y 

-i v^t'^rnxK^'f^-r^. ^ro^m. ®^«-§-^2 2 5 §r 

:^M.-Cm^^ix5)'^P®^ft^V I D 1~V I D6(4, 
Bff^(^<5''f $>'^/T'BlTS(Ox-<5'i^3^;l^^)iZ!4^^. * 
2 tc^ LT#t^&$^^5^^{f -i-lc J: "5 il4R$nfc# 
H*l 0 5(;i{*»$tbS<, /£jb\ *M-e(4, -r-c^^SS 

jfeSrlft?^ L-fc;4^ 3*^6*^ 1 2^t V^ofc^^^T" 

40 -^m3^i<3(Df->'y'v tyi^m-^xmm^m^ir^- 
^^t^ztxhmm(Dmi0Lm^m^hti?)o ^fc, ^- 

i?)^ 3 i;i'»^$tL?)^l^iii^ft^cDffiMMl:J4 6^(0^ 

SBB^fcltiS^lt-g-i^ 2 2 5 d5i£i>S;te r i »4-g- 5 ^ X' t, 
7='-<5'i^lEll)lHlSSl 0 3 ^^^f:miSE6 1 
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[0 0 4 6J ^Si^lEtblHlSSi 0 4T't>, mnitv:. 

-h{f-§-DY, o .y^^fS-^C LY. □ 
•yi!'{f-§-C LYB ^'S':5^,^T->7 h{S-§- (^^'fS-i") 
^figU. ttl;^)U-ClK*^i^->7 h Uv?;^^ 2 3 1 . S 

T'H, */T^ffiiS6 1 ^i*A/-ei^ffliJf:^jfeSi^iBi!jlH]SSl 0 

2(©|gi&±03:ft?t?r6J^-r^r.^*5T'^5c ''iJb-v 

[0 0 4 7] ?gftS«fflStg3 0 0 -Cfi. *^ti^6 1 

nBMm-^inmnm 9 fflwii^^e o (m 3 T-*-±;d5 9 

10 9(±, TFT^flJffi Lfc;^'!' S'^>'i5^(H]gS 1 7 1 

::(OJ^'f -y^^-i/lHl^i 7 1 ^^LTT^'-^J'l^stc: 
^tbTm«e^(-S^^i-'5M;ttf 2;2f:cD{t^ial^l 7 2 

t -k^ir^o :i<©«*[hISS i o 9 -ett, ■fs-i-iai^ i 7 3 

^.17 1 ^ibf^^-frtb(i> 7^-^^ 3 7 2 

'JftSSfflrHlwrt (cffllBlft^N R G J; 19 ttft[H]S& 1 0 9 

1. NRs 2 t LTT«)TOPi-S7°yf"-^-v=atg(-J; 
•9\ ■mm<om.wm'A^^y i d i ~v-i d 6^t=-<5'i^ 

V-ry Vi/EKl 0 1 Sr^LTT^— i$';^3(r»#iitfA 

^^^ei^-rsr t;45x-#5o /£4b\ ^il*[H]^s 1 0 9 1 L 

[0 04 8J |115(i|gl4 (B) <DA-A' WBiaXfe 

[0 04 91 ^m^'^ i/^V^fflTFT 1 0 2tt. 1114 
(B) RXim5i)^ht>t^^^b\z.^ *^^2 (-5^*— hfl; 

-y^^^fflTFT 1 0 2il. ^-V^/i^^^ 

1 c tm^&(r>yfm!^4 :t>'kn%'iiAyrz:y—y^^i$.i 
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■< ■^l^-k^'h'yhhft K W"!' >'«i^ 1 b i: coS^-^gi50#^ 

U'-rvffi^l d. 1 e;OS?i^^$tufcLDD (L i g h t 
ly Doped D r a i n) 1S5tT'1#fiS;$tl/Tl^ 

So 

[00 50] ;$:?l^^(c^i^^-c. T F T l O 2 fiT^-^S?^ 
3(OT;^^WffiLT«J5K$ix. ^«i^2cr)5 V>'^C< t 
t'^'-hmiM. -r/£*>*>®*;^'l' j'f'Vi^fflTFT 1 0 

Id, 1 etiT^— ^i^3};iS*5tbfc«ffi}C$)5<, rttt- 

fflTFT 1 o 2(D^-r^/i'fi^i cstj^fss^ y— ;^ • 

KW^-ffl^ld, 1 e {cRglt$n5::tii5^iV^fcii). 
^}Cj;;5TFT<Dy-;?m»S^®MT-#So felTf-M-^ 

[00 5 1 ] [mmmm i ] m e ti. *ff$^<7)?R^^ 

20 (cff^^$tb^c2o(Dii(#wiilJ22^1iA;'cLT^-r¥ffiI2!-e 

i<Dm^m(Dmm^^ mm) , su^sSsei^tieateBa 

atwK^^JtSr.T^-rtttBJISIT'fcSo 1218 (A) , 

[00 5 2] la 5 5 1-^ ;*:ff^ffi®?SS^B i o 

..0 coMSiSBfflStg 3,0 O'Sttx- ®*^..-r1'...y T... 

30 F T 1 o 2 (ormmiaim i ^^i^^a 1 1 mm^ . 
[0 0 5 3] *ff^fl8^;l*5v^T. IB 1 mm^um i itm 

mi 0 i:CDSrai-«. -y^y^mTFT 10 2 

d. 1 e, &tJ«teig*y-;^ • Ku-<:xfB«i d, 1 e 
tffi^g^y-;^ • KW"f>ffi«i a , 1 b t w^-a-gi5t:i 

@0j-e*m'i4Sr^ri-5iffi3t^7d>fl^^$tbTv^?), 

mX'i-t. m^:^-f -y^'^ymTFT 1 0 2(Om&^h'l^ 

^-li^ 1 b (DTmm\aim i 7 ;ei5ff^^$tLT 

K u-Y ^-li^ 1 b t^m^ K U'f let ©^-a-gjS 
/i^fj 1 5; n VKiJi, K W ^•hB^ 1 b rofliKd-f 

so b-rrttcj;?), ©M/i^TFT 1 0 2(^#'l4t::XI^-t-|^ 
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[0 0 5 4] El 6 t^ht>t>^ J: 5 1-. %i (Dm%m 7 

7^ >- h J: ^ 2 1 ^ 1 7mmt(o 
mx'f^m\tLWt^'Tfhxh. Ait^ (?Kf0 1 0 8 ^siSb 

1 (^it)tJK7<D@aj^cDitiSti*Si^2(Oi|jMJ: 19 t>^-^^5lv^ 
ifP^jsK Lfc:7'^ y>J^-^hy^:^6i: 1 0 5 i (D\tLW 

[0 0 5 5] mi^oa^M7c7)@ai^fi. |E16^U?E17(C 

^*^;^2lc?eoT^:^ffl«6 1 (t;) 

ftm^ 1 0 4 t^{g:ii&<i!)to:e^«as V s s y ^^^-r 
n b-cn 1 (om^m i mm<oyxm<D^utmm.^^x 
4 coismfifi'jtosmjE®?!?. V s s Y sr#ti&-r 5 sm^4@a 

i(^g^^$rtT^.e 5t-fof-oT. *ff^ffiT^fi. El 8 (A) 

y'-^m3bw\mi^^^f\^fcmmMxh^t^^. m2m 

(A) . (B) tc.T^-rj:5{-. ^icoa)t^7(Dia;^(D 

ifm^tiTc^'^i^ 1^ h7}^-/v9Sr^rrLT:^m^4Ei^8(c 
mm^tix\^'^o 

'^^T.mxmK^ti^o {fib. ^>'^^ h7}^-7i-5coM 

m:^^ y^V^fflTFT 1 0 2(^ffl?gay-^tB^l a 



(9) 

m2gW^J^Ki 3\cMi.xmim 

[0 0 5 8] z(ox^K. ^][m<Dm^Bmmi oox 

^(DTmmxmimmmmmi i^iYi^xmti^^m 
x\ m^s^&mm^^s 0 o<DmMm^^<DKmytt^h-:> 

Xh. ZCDytnmm^-^ ^yf-^^^^TFT 1 0 2(0=^-^ 
B 1 0 0 Xiit. T F T 1 0 2 \a:t. ^Kfsi^BfflStS 3 0 

L^^^fc. mi(om^m7\'i:. ^^mmW)\Bi^io 
4<Di&n.mM<D'^mf^n>uv s sY (Drnm^mM^thx 
\^^^(Dx\ TFT 1 0 2(D^^mi^si tmi<Dmytm7 
t <Dm\::^±'r^mm(omm^^^'fxTF T^m^^W) 

[0 0 5 9] |glcoig*^7cD*cBt-fiS#tE^ih 
*0;aSrSSLT:Jb^#. Att^ (^^^0 1 0 8 SrSil ifc 
7t) ;6S^lcOii5t^7(0*ffiT*S*tL.®*>^-r ^/^>'^ 
fflTFT 1 0 2tc[^(tTfiP.tt$nTU* 5 t SrB^-lti- 
^ ::: ^ ^ 

[0 0 6 0] ^ti. :^JfmXit. 04 (B) ^#fiSUT 
lftPJUf^J:5tC. ®*>^-r ^/^^^^fflTFT 1 0 2fiT^ 

30 mmy—.^ • KL--f vffi^i d, 1 e t^j&^y—:^ • 

M*;=^^ y'^l^^mTFT 1 0 2[cMi~aS2(^ig^^ 

^i^mmi d. 1 e. Rz^^mmy-:^ • Ki^-r^-^^ 

Id. 1 e iriftje^y-;^ • Kl/^>^^^1 a, Ibt 
2 <7)*7tiJK) tlCX-DX^T^^h^'^V^ y^^tl 

40 -/^-^ h y ^;^6ti. -r— ^1^3 (^2<7)iSjtM) 

• Ki/^^^fflifiEl d. 1 e . xmSigSy-:^ • K 
^-O-fS^Eld. 1 e i:KigSy->^ • Kl/-0^fg^l 

mytm7\c^^^rc'Jikmzh^o t^ox. y^^^-^h 

}J ^ :^ei,t. mM:^^ y^i^^mTFT l O 2\:imir^ 

m3(om%mt\^xmm\^. m2<Dm%mt\.x(Dy'- 

ffic^^sa^gm^Stsa 0 o^c^ov^T. TFTio2t;i 



10-301 100 



17 

[00 6 1] /^*d\ im%.-Q\±. iif*;^'f' y=f-:y!fmT 
FT 1 0 2^LDD«5tco^'a-5r^Jt^ttt?^Lfc/J^ {Sig 

jbMt 2) y ^i>S?r<g:«-r 5 t t^-Q^ 5 1 1/ ^ 5 

l^mi^^M^ Lfc-fe T 7 -< vWitcD TFT (d;*:^?^ 

[00 6 21 uT^zm^^m 1 sm^isai^t 

[00 6 3] (^1 i: Mmamm t (d^wm^ 
(omMmi) 1119 (A) , (B) (c^-rj;5{-, ^im 

cosset. m2mr^^^»mi 3 tmBmmmmmi 5t 

1 SClaVi^i? h4v-/V9^?f^^-t-5X@i:^S'J^(-tT 

-&T-t>. H^^^-r -y^V^fflTFT 1 0 2(Di«lg«y- 
^ffii^ 1 a fC^UT^V^?^ KJh-Vl'S (l2I5#W.o ) 

^]fmi-?>m^m^\:iMi^ir^(0 fife < * T'B&ID $ 

.T'fc^cOT*, r.cDP§?L^(;iTFT 1 0 2©iSSapy-^ 

[00 64] (Si t S^firga^ t <D^i£^:5> 

c0^ff$M2) Ell 0 (A) . (B) {CiT^-f-J; 5 (c. m 

epa^jfeit^ 1 1 1 0 1 osratcfess 1 coffijt^ 
7 cDia^^^ 'm^mf^mmx 3 tw-zmwrnm 
1 5 troerai-fessm^sBEas t(c>^iggtt. siSBfl 

*fe^^l 1 f;?i^^Lfc=3Vi?i? H7^-yH 7. ^(733V 
h*-/H 7^^L-C||l«ig5t^7cDiaM{cS^ 

■f^^mnM \ 6. ^t/rcotfifS«1^i 6 
«fcff^^$tvfcS2JiPBl^fei^Ml 3<D3>'<?j? h*;-/u 

[0 0 6 5] (m (Dm%m t -^nm^M t n^m^^:^ 

(OmMf^S) mil (A) . (B) Si 
gPBlJfe^Rl 1 irS^l OiOgr^tcfoSSlcOiiJtM 

7a)Mmt. m2mmmmmi 3 tmsmm^mmi 5 
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iroerH^tcfes^mtesai^s t ©sigti. s 1 mmmu 
Ml 1 (-Jl^^ufc3>'^?^ h/}^-/n 7. rroav^iJ' 

h Th-zv 1 7 $r:^^ bxs 1 (oMtftm 7 (D^m^'s^t^mm 
-rsjEfecD't'Mmisi 6. Rrj:i(D'pmMmi eiizmit^ 

[0 0 6 6] imMmm i <oescS0!i i ] m 7 t:i^-rj^ 
10 mx^ii. ^mmm8\zi>:ivxmi(om^m7(D^m<D 

■t-J:5(-. SI <^«*M7©iaificoMSIa5$r#*^i^2 
tc:fp"o-c«^ffl«6 ico^ftiJ4-C'5ltai-t t t>fc. - 
fccomiJcD«ffigB<^#* 5:^l;ftSe^ 8 tcgi^ LT t> J; 

i/v rcD»-a-tdt>. s 1 7 1 j^mteBaM 8 ir 

^^i-5Sffit-Ji^fiS;$tbTV^SOT% 0 8. 09. 01 
0, Sfctt01 ltr^-t-3>^^ h*;— z^9/^i:*^ffl^^ 

fc»jgg«5&(; i o Si <oig3tM 7 oiai^ i ^miiga 
«8 i:^®ig-f7?.o t<Dm(Dm^i±. me^mmi^xm 

[0 0 6 7] ^WmXh. mm^^^ y^l^^mTFT 1 

0 2 ^^-i^^^ 1 c t'oTSfiijtts 1 <om%m 7 

^3 0 0(^«B«*-^<^SW)t*5fooTt. Z.(D%\-m 
5/^>^^fflTF T 1 O 2<^^-\'^/VfflJ^ 1 c^^iif 
(cii/ii^^iv\ -^-tviS^. 1 0 0 T-fi, T 

FT 1 0 2{d(i. ?^ftigafflS®3 0 0(DmMm^h(D 

R^^\zmm-r?>v—^mMt^^^\^^£^\ ud^*^. s. 

30 sjE^^ny s sY%:m^^ir^mm,mm8{zmm^inx 
V ^ 5 fc*. s 1 coigitM 7 f4 r <?D^«^4Ba;^ 8 comisi- ■ 

H^^tbTV^-So ti§o-r, TFT 1 0 20^*^^ 1 t 
Sl<Oig7tM7 t<DPB^JC«^!i-f-5^1:W^^SrS»tTT 
F T #14/53 ^ib L-fc 9 ^Mb-rs i: V ^ 5 i :63/^ I, ^, , 
[0 0 6 8] $btc. *ff^ffiT'tt. S 1 <^ffi7tM 7 cDBa 
^ttMfflllWiSS^FBcO^^ d3:^m'f4iai^ 8 {;ig^igc L- T V > 5) 
X\ Um(D^'PiiLm.\Z^BT!>^h^Xh. SlcOjg7tM7 
(0^fl:(c^«{4d3tt^s&$^x?)o Sl<oig^M7 
tcttBa^tc:>i*-t-S7LSBai^/i3«^$tv-Cv>5 

[0 0 6 9] [SlSSCOJI^tgl CD5iC&^!l2] 0 1 2tC*-r, 

mmxii. 2*c7)sm^4:ga^8(7?^^-r^^{c^5v^-T:'b. ^• 

cD-:^iffi;{)- b CO ;i^^m{4/43 ^ ti-T V ^ 5 «^ T' fe o 
^js, 0 1 3 2*cD^fl;'f]J:Bai^8cov^-m 

(Dm%ii^7\zmmi<L^m[i-r^i&miiLMm8i,c^Lxh 
7zmsm^m^Ltczt\c:^j:^o ^(Dm<Dmi^i±. mm 
(omt^i. &xf^(ot&Ami tmmtg:(Dx. ^tihcom 
50 m^^m-r^. 
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[0 0 70] mm(Dmm i (oescs^m 3 ] :^mx'i-x. m 
:$imj:m^T!)^mM(ommi. Rxf^(o^0imi. 2tm 

•So *<5iJt?f±. El 1 4lc^-t-J: lllciiffi)tM7© 
mmu^^ii^^m. 2 SlTJ'-t'- ^ ^ 3 e o -c^&^^ 

fi?,„ ) ia^ioTV^So ^rofci*. H 1 7 fi*l- 

[0 0 7 1] :icDJ;9l:i1«^L.fc:«^t. ^KOm^m 

ja^^9fflroig?ttt6 0 iraT'.cStB^-e. 1218, 09, 
BIO, *f:i»i|l| 1 1 tC;^-f-r:>>'<?^ NtJ^— /W9/iif?: 

[0 0 7 2] ^fc, 0 7, mi 2. (HI 3, mi 4 C:^ : 

^''tcmmmm (ms, 09, 01 c^fcttmi iic^ 

i-„ ) (^ioT^^^ifiiSs tg^^^ns^icoii^lP 

7 rogfii^gis^tt, '^^^m2T:fjK^>^'&±vxm^^ 

tuTV^So ::He><?3^1«ii^^7(D@a«SgB^>Sr®lSb 

m 1 (OiS3tM7 7!)^ba^$ixfciai»0B3>5raS^ 1 

^ 7 i: [rI-^-CIsI— xmT'ff^fig:$^x5^S^fo5.^^fi^ 

mm L-tct ^icK^ffjfmm^^n-r^'iit tie,® i 
[0 0 7 3] [mM<Dmm 2 ] 0 1 5 n, :^mm(Dm& 

fflStSS 0 0(DS*e<)/<CltfiS;(l, 01 ;'ii>L5 $r#fiSU 

oicif^bfcjg^itig, st;?^cDii^«jg$r«^-r2.iS 

fi!c^5^JSco?1^ffi H-'»?>?i$SiS«(D?S^igMfflS«i IS) 

i-f\^xinhcommf£mm^'^^^i>o 
[0 0 7 4] :^wmxi>s m^&o^mm-i. m5^#R?. 

UTljiPJUfcJ;5{^, 1 tS«i ot 

COgPelCltt, tH^^'l' -yf^Vi/fflTFT 1 0 2(7?5=--y-t 
/Wffi^l c, teigSy-;^ • KU-Y^-gi^l d, 1 e. 



) 
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-J^O^'ISigaV-^ • KU-^>"rB^1 d, leirftS^y 
-p; • K la, Iht (D^-^m^^P'fj: < t h 

m^£^XoK. ^>'-/:^T>. ^^i^, i^DA, i^V-i? 

[0 0 7 5] rcomcDig^a7tt, 01 5St/mi 6 

{^/T^i- J: 5 tc, ^^^/w|B^ 1 c /.e t'\^^(DTmmX'm 

^^i^ b jfesss 2 ie o T j^ig ^ iv±mm^^ t^m^ 

[0 0 7 6] *?^^«^C*5V^T, ^ 1 COig^^ 7 Ogai»g|5 
#3feffi^2{c?SoT:^^fil$6 Id^bJUfflM,^?) 
fflcDii^«6 0 if? ^btd^Wl-MU'S^i^i, rtLfj 
<^Si^O=S-K-fl!|(Offi^|R)±Sr^^ 1 :^<DnWtti>hm^ 

^ivx\^^^o ^^is^6 1 tM^mmmm 

SSl 0 4 i;cora(-'e:e-t-?)Jllffl^Wf9.^<^ii*^6 0 t 

fitiflijroismffimasv s s y ^mf^-r?> ^m&mm s ica 

iJ^oT, ^l(Dig3t^7(i*^«iEii)|H]Kl 0 4(D^Sm 

f4<iici^«jEmMv s s Y^tt^-rs^®&Bai^8 {eft 
M^n-cv>5fci*, Bi <^ifi^^7tt::©3gmtegai»8 

. [ ja. 0...7. •^J-/j:*5.<*B.S,*i£).-fcA\5 J:!;5:»£.<.- IB- 1 •■ ■ 
5 M7(Dia«6 (^;^) tj, HigPe^^i^^i itstgi.o 
t (om mth <o , ^«te:ia» sum 2 ® figi^i^^ i 3 1 

7(o%m mm) t^9,mm8 ti-i. ms, 09, 0 

1 0, t-taimi 1 (vl^-r^^i^i? h*:-/V9/<Cf^ffl 

[0 0 7 8] 5t:i«fifeUfcJ«fBSai 0 0-C(±, 

^:^<Off^ffi 1 IW1#, BI*;^'!' s/g^^-i/^BTFT 1 0 2 
c;^cif(cm;^^2,J;5{-^i(Oig?t^7 

•y=^>^^TFT 1 0 2cr)5^-y^/l'ffl^l c Jfct't-S*^ 

-tiu*, mm:^4 -y^'-y^mTFT 1 0 2^z^•±. 

?K^^effiS«3 0 0<^*S^fliJA>?5«S;tt>ttc:®H't-5 

y-^a;»ft/j5^^u^iv^o ^^c, ^i©«3ta7ti, 

^i^iEtftlElSg 10 4 ©{SmiSiRI^O^aiffffiM V S S Y Sr 

tti&-r5)3£miei^8{c^«g$iiTv^§fc*, ^i<oig 

^^7ttrco^m^a@ei^8<;DS{4(::g|^$tvrv^5.„ 

oT, T F T 1 O 2 cD^j^sSi*:® 1 t Hi C0jg3tM 7 i: CO 

0 PB^};;^^-t-5^»<^^#^S:itTT F T^^tt^s^H) Lfc 
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[0 0 7 9] ^h\c. *?i^^-ef±. w.\.(r>m%mim^ 

<r^m:%m 7 i ^m^iBS s t <Dmm^rf 5 ^^cd = 
^hK. mi(om^m:7 t^m&.mm8 tcDi^m^nm 

[ 0 0 8 0 1 /£:fo\ *JF^ffitt. H 1 coiS^t^ 7 1 

[0 0 8 ii Lm:m(omm2<Deic$,mii mi 6iC7ik-f- 
rmxit. igi(oifi%^7diE^ti. ^iS®K-{a«<^ffi]S5 

6 i(D{^m-^X'^\^mirtth\^. zi^lh<DWim(7>^n 

0 8, 09. 010. *fcH01 ltC;T^i-3 V^?^ h*; 

cDia^co^^ t ^m^SKi^ 8 i: (i 2 ©BffT'ffigg^ tu5o 
•t<OtecDlff^f±, .0 1 5 Sr#fi?. LTtftPJ Lfc i *J ?) tr-fc 

[0 0 8 21 ZCDX'yliZm^Vfcm'^l^h. '>'i<it> 
■y9=->'i/ffiTFT 1 0 2©f^-V-^/l-^l^l cO 

TWaifiisi »ii*«7-est?tuTi/^?)C0T\ m&^m 

fflStS3 0 Ocr)«ffifiiJ^^b<DRtt3tii5$)oTt., 
H'>^i< t 4,®^:^'!' -y^iy^mTFT 1 0 2<Df^^r^ 

lOOT'fi, TFT 1 0 2lc:fi, ?Sffi^*ffl^ffi3 0 0 

V\ UA^t. ^lWii?tM7{i. ^^i^lEibHSS 1 0 4 

(oi&mmn<n'^ms.mMv s s y sr^^^i-s !£«s^iie;s 
wMs(D'mmzm'&^i\'X\^^^. t^ox, tftio2 



22 

XT F T^ti^i^^tb L-fc *Mki-2> i 5 r 
[0 0 8 3] ^fc, *f^^Xrt. 2J^©$^^fc(tdS^II 

{iKM 8 1 Hi (r>m%m 7 1 ^m^K^ s i w 
^tdiassi 0 4tcp^-r-5'fi5:«''<ct\ iei^roiioxi/^?t 

7 t ^mteSa^S 8 i: 2 * firXg^S^-Tixtf J: V ^/<c 

[0 0 8 4] w,\nm%mi(n>mmcii\^x. 

[0 0 8 5] [|llS(DJi^^2<oeScS0ij2] 01 7lC^-r 

?f^ffiX(±, 2*<D#i^cDV^Ti^^v:*5V^xt>> -tro— 

(;5;fAS«'eiei^ 8 $ trx 1/ > 2>«^Xfc o ^c;i5 ^ 
01 8(;i^i-J;9{-, 2*w#ll<7?i/^TH{-*Ji/^Xt>, 

■^^h. M(-*f*bv\ rcDi Hi© 

'&%m 7 tc*5v>x#^^}c^mte5rfp^rai-2.#^}c>pi- l 

X'b^ftSEiS^IS^Lfc:! tlc/^So ^wte^lfJ^Ji, 

mM<Dmm2^ Rn^<D^^m2 tmmf£(Dx\ ^ixh 
[0 0 8 6] [mmmm 2 (d^^wi 3 : ^^mxa. s 

*e*):'i«^;a5|^Jfewj]^^2. Sit/^coeic&Ml , 2illl 
mxh^(DX\ *Jli-s$B^^co^^xt±Ift0^Sr^B&i- 
2>c . *t?iJ xj±; .,.0-i 9 (c:.ss.t: -t-.a f.w s . i.(^m,^m 7- cD 
sai^^as^^fi. %m7!>^7^^^2Rxfv'—^m3(OM^\zr^ 

oX*&^-#tt0^StvXV^?)» t*oX. Hl©ig^«7 

7 XiiM^&m 3 1 w:^^ ■yi?^hy^;^6 
(02&tJ«01 5#Mo ) tm^.CoXV^-5, rcDfc*. 
H 1 cD^KTt^ 7 tt*f 3 KDy^s/i^-^hy^^^e 

1 P> i/ i5' -7 ^ y ^ ;^ 6 ?r*B&-r5 w i ^ "Itgf; U 
XV^^ic 

[0 0 8 7] :i(DXoizm^L.rzm^hs micom^m 
7(Dmmu^<D±m^-h. ±^m2\zr^'oxm^^inx 

m<D^^m±^'^^mx'mm.ir-h,i'£x^\ ^fc, mM<D 
nm2{cm^x. &'mi^Lmm^mm^m'o^(om^m6 
osx-iai»L, i^mmM.^'om<Dm^m6 oco=i—i— 
mmzt6\,^x. mi wii3t^7 tg^^LX'bav^r ifi 

mjixt^ii/^ Sic:, ||m©ff^^iSD«2{c:*Di/>x. 

^mtei»8(;i)em{4«-§- (M^t^vssY) ^^^-rs 
fc»!)(??^a5 r c tmu&oiizmm.^in^m'^^^it 1 fax 

t>&v^L, 2m£i±.^i-fxm^'mm:^&^fHX'i6K^^{z 
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[0 0 8 8] mMcomm 3 : ei 2 0 :^wM<r>m.^ 

-efoSo Iil2 1(i. [2I2 0WJ-J' ifeictJttSWfffilll 

fi. HI 1 /il ^ Lm 5 $:#B3 UTtiiBJ Lfc t *5 1? Tfc ?) . 
r.r.-C{±?SSig*fflStg3 0 ocoj|^«it<Sr«^gi-Sii 

10 0 8 9] El 2 otc^-f-J; ^ICD 

1 0 4(0'(6;«{i{SiJ«D^mjE^J!iVS SYSrtt*&-r^^m 

fi5:iai^8tcfi/<eoTjof). r.j^bofi^£'9gE:»■^cSov^ 

t\-i.. US. |g]9. laiO, Sfcttiai 
.., . •[.0.-0-9.0 ] .•*fcw>--#iii*.l.=0. 5iof4^^m2-{^3fe^iJ{;i 

■ mmmm 1 s tca/i 5 j: 5 i ©jg^t^ 7 ^^^^^ $ tb 
Tv^So ^:iT% *f0^-e(i. ^iie^i ssr^^;^^ 

IftlllJSl 0 4$T-®^-li:-r^ 0 2 1 (;i;T%-t-ct 5(-. ^» 

iEi^ 1 8 ^s:^ 1 m^mmm 1 1 ^-i? h ^^-/w 1 2 

[0 0 9 1 ] rcoJ; 5tc:«^Lfc»-a-et. mi<^ii3fe 
m 7 !c:(±!£«tega^ 8 Sr^ X^Xit&^mWiM^ 10 4® 
V s s Y ;eis^^ $ ^^T V > ?) t 

fc. ^ftiai^l 8{ctj||l<Ojg3)t^7ro^iK5r:n-UT^ 
«jEmJ®VS SYd5#t^$H5:ii:(-^^2)c ^ixiSfe. is. 
W^mW)^^l 0 4i:iiol,^T^»ge;^l BfttcSm'SS: 
m^-ti,-$^-^ti^fi\<^<r>x. t(0^j). *^i^iEil)lHl?S 1 0 
4l;iJoV^Tiai^^S-^3>:5':J' h*;— /VCO^d>^aTl- 

S„ -^tuSfe. *^#IE«i0Sgl 0 4{c:fS:*:*a«^£lH]SS^ 

[0 0 9 2] El 2 1 %\ cOitJtW 7 (D^^ 

i:;£m^5Sai^8 i:$r®)e!i-?){;ifofcoT. E18 (A) Sr 



^4 

gFp^lfe^^ 1 3 Lfc3 h ^-/w 9 SrflJffl L 

fcff^flg^r/T^LTfcSo {fiL. |gl Wig3tM7(D^i^t^ 

«fil:iaa8 irog^^tcfcfco-rji. El 9. EIio. EIi 

[0 0 9 3] mmmm 41 ei 2 2 1*. :^mm(Dm^ 

T-foSo E12 3Ji. EI2 2CDK-K' m^isif^m^m 

xh^o :^mm(r)m^mw:mmm. 300 

10 Ell ^e^^UE15Sr#fiRbTljiPJLfci:Jol5-Cfc^}. 

r. r xiiam^mmm&m s 0 0 cig^i»itsr«^-r2>is 
iznm—(Dn-^^H\^x^inh(Dm'mfj:mm^'im-t 

■5>o 

[0 0 9 4] *fl0^-et,. El 2 2 trTj^i-J: 5 Hico 

i6 •^^ ^;\^m^n^i)^ h 2 x xit"- ^ 

^l(Oig)tlK7<Diai^g|5^tt. #*Si^2(;ftoT 

. T,r,.m-i.©ig^W7.©iai^a5^.(^i^).:^&;g®&sa^ 8. 

30 tfi. EIS. EI9, Ell 0. ^fcflEll K-^i-^v^ 

[0 0 9 5] :i::t% |gi«ig^^7(i. E14 (a) . 

(B) Sr#fi?-b-C^P^Lfc^a:ga^l 8 i:il&fi?feS J: 5 
^-«^S;$^^T^/^5fc*. *ff$ffiTf4. El 4 (A) , 

(B) ^#flS LTUiPJ bfc^Mai^ 1 8 ^ffMii-f , ^ 
(^{ttji?};:, E12 3tc^i-J; 5tc:. ^ i coffi^t^ 7 

leW^feiStKl 1 ^riH-b-CTFT 1 0 2CDffijgS(D K u 
-O-^^l blCfi;koTl/^5W^fl)fflU-CSa^»CA 

p <^«^-r-5o -rfii:>^. w, 1 cDig^t^ 7 (r(±^«{4ia 

40 a 8 ?r:^^ L.T*S«§|g«J[llSS 10 4 coffiH&ffliJWJ^IlJE 
mjfiVS SY;OStt^^tbTV^?):ii^-P>. ^ 1 coil^K 
7 tt, T F T 1 0 2 K l^-Y >"bM^ (iSiSS^W 1 b ) 
h <Df^\z.% 1 SWite^lR 1 1 ^pmfrMt -t-^gW^l: 
CAP r h {c/£5„ 

[0 0 9 6] 3 0 0 (om&iim(r>m 

1] fl^fsSBl 0 0C0KJt*&CQ5^. 

3 0 0<^Siitxa5:, E12 4/it^UEI2 7S:#R?.LTt!i 

:^j£^*-rxig»fffiElt?fc?) . v>-rtu®El{-*5v^-ct). 
so ^©;fe{aiJg|55^fCttE14 (B) (DA- A' m^^^ir^^ 
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ffi (iii*TFTgi5<;3ffffi) . ;&{|i)§i55)-lc:fiia 6 COB- 
S' i^(j:ffi^i-2){3l:e(::*3(t5»fS (^icojg^t^7t 

[0 0 9 71 $-r. 0 2 4 (A) tC^-rJ:5f-. 

^S-g-^K^^^ t ''i ^SSJ T'^mttSr Wi- ii^^ 7 
0Sr^5 0 0:^:/i^>^ hn— A~^3 0 0 0:^>'^:^ h 
n-A, L < 1 0 0 0;f:x^/;:^ hn-A~|^2 

0 0 0;f>'i/>^ hn-A(Off$ic?i^figL^cf^. y :i- h 'J 
y;/7 7^fi^^ff^fflV^T. 02 4 (B) J; 5 i::^"?. 

= ||iroa)tM7SrJi^fife-t-5, rcomiW 

^^OTFT 1 0 2(0^-y^/V^«l c . 'KSS y — ^ 
i^fg^ld. 1 e iii5igSy-X • KU-rvfS^l a . 

1 b to^^-^n^mummi ocomm^^hM^xmo X o 

[0 0 9 8] «ktc, III2 4 (C) lc^i-J;5f-. Hl<^ 
'mtmm^mz. ^IJS O O;^-^/^?^^ Fn-A~^^ 1 5 
0 0 0,*i^^f ^?. .KP:-:^.-».S.b<.{l*<)-8i0 .0.0 ;*>'i^: 

mmmm 1 1 ^ tnmtm. 1 i^t-^^^^tus 

^^flb C V D j£ -5 V MS T E O S :;«f ^ ^ ffl 1/ ^ T ^-(b v- y 
^v-^^^-lkv-y a^-^^tOitei^IKi: L.T?]^fiK^tt5„ 
HlSrai^^JKl 1 ^Sr*fe^S«l OCD^ffiicfig^ 

t?*>. ^S^S^l 0^ffi<^WS^f-Jb'tt5^ix^. ^+ 
[0 0 9 9] 'm^s 13 2 4 (D) fC^-Ti^f-. Hi® 

fi^^mml i co^S^m-, l?$;65i^^5 o o^J-v-^/;^ H 
D-A~*^2 0 0 0:^>'i/;^ Hd — A, ^if S L < fiS^^I 1 

0 0 0:^^'^:^ hci— AcoTjfy ->y a ^M^-f- 

?), UTtt. S^gl 0tr*^4 5 O'C-^ms 5 0 

^^;ify^fc5V>(4v='>7i/:^^^*^4 0 0 c c/m i n~ 
^5<J 6 0 0 c c /m i n (Dm.MXW^ flE;'37in) 2 O P a 
~^^4 0Pa{CT. T^/V-^T^^v'y aV^SrJi^fife-t' 

5c mm^mn.'^\zx. me o o-x^-m? o o 



(14) 

3>'^^?fM-f-'5o TKy v-y a^-^i afi. M£E 

^(Clj; t?±taL.yc:;!Ky v-y 3i^^tc:~>y :^>'^n 

jjf y v-y =• >'m^r^^\^x 

[0 10 0] 'Alz. 7±hv V y^y ^w^^my^^x^ 
02 4 (E) i;i^i-J: 5 =>'^L. iii*;^-t's' 

5^^i^fflTFT0Bi 0 2{cg4^toi|^j®^s 1 (.mmm) 

10 $r»^-r-5» :iti.(c^4-u-c, ^se:iS^ 8 i roSS^as^)- 
T-fi^K y v- y 3 1 a S:^ik}:i^*-t-a, 
[0 1 0 1 1 ^{c, 02 4 (F) tc:;T^i-J; 5t-. 
« 1 Sr*^ 9 o o°c~^^ 13 0 o'C«?fi^-ef^^^k-r5 :i 

h\zX.'0. ij^W^MlW^ffi{-i¥$?5^*1]5 0 0;t>'i/;^ 
I.n_^_^ 1 5 0 0:i->'^7; ha— i>,C7)Vy =''^m^t 

'0 . ^mWm 1 ©Mff (±*;ji|-6<3('*^ 3 0 0 h a 

— 15 0 O^r^-^^;^ Hci— A, L< (±*^3 5 

O:^^^/:^ hD — A~|i^4 5 0;*-:^^?'^ hn— Aroff^ 
20 {;i/j:>9. h*fe^J»l 2{i*^2 O 0:d->-i5^P^ Nn-A 
~|^1 5 0 0;t>'^:^ Kn— A(DJi?Si:7i:5<, ^iJb\ 8 

m^n< rco^®?^k)s±(cigm®S'fiivy ^-vM (h 

TOW) ^^jbv-y 3:^K^CVD?fe^T'*iaLT2S 

[0102] 025 (A) ic^-f J: 5 tc, 
.2 (>5^-hfl;^) ^Jl^fig-r5fc:*<^^y v-y 3>^2 0 
1 SrSt5.1..0.^S(c WL.fc^.._. y X^^mffitS: -/K y 
30 v-y 3>'^2 0 1 Sr^®'fti:5o ^fcfi. 

})=i:ym 2 0 1 iRl^tc^X L-fc K-:7° h y ^ 

[01031 ^^{c:, jKy ->y 3>'«2 0 i^y:t h>j y 
^yy ^mw^m^^x. 025 (b) t'^-r-t 5 1-^-?;?' 

-n>'i?'L. iif*:?!.'< •;/^>'i/fflTFT 1 0 2^cD{a)tc: 

^mffisa;^ s i: <D^m.n^x(-i^ y y = >-« 2 0 
40 L . ^JS^^^M V- y f-'Y m i: # y -> y =3 v-^ t ^» 

2Srii^Mi UTSa^i-5ri:-C% ^ h y >^ 

tL.Xitmir^:itj!)^-^mtfj:K). Mf^mma i±<Dy 
^.y-^-r h y i^;^ 6 ^^Bg-rsr i;0s-T:-#5)o 

Mf^&ms 1 i:?K^SBfflSffi3 0 0 t m&'0^i:> 

■^■mizx?>mmmam(omT^P:<'ztt^X'^^. 

[0104] 'A\z. 025 (C) iiZTjkiri. 5 iS*:^ 

-r -y^^^i/fflTFT 1 0 2gPS05/ili22iElblHllfScDN'?^-y 

so ^/WT F Tiascc^ftijcifi, hMM^-^y-i' t ux. *^ 
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0 . 1X10 IV c ra2 10X10 13/ c m2 K 

W 1 d . le^ffMi-^o :i::-e: -i^- hm® 
coT*t-{i«L^Ti^5/ci^). ^*ei^-r;^>'l 0 O^^^A 

[0105] ^felc. El 2 5 (D) tc^i- J: 5 f-. IS*:^ 
^ y^iy^mTYT 1 0 2a5SO^/lliaiEi!jlHimcON^^ 

^) 20$:?^0. 1X10 IV c m2 10X1015 

a ^t/ K l^-r V-^^ 1 b ^Bf^-r^o 
[0 10 6] :Livh(D:^mW^A:LW^iX^x. i&mm 

(y^-^) Srfr-^iZi^. ;^r7ir^y Mfigcoy-;;^ 
mi^Sr-r^^^i: LT^S^gSc7)^*6fe^::^^>- (yv^) ^ 

[0 10 7] ^fc. mmmm\B]^<o 

XTplVcm2 -^^-^I 0X1 OlVcm2 OK— X* 
T. *^J0. 1X1 OlVcm2 — *^1 0X1 OlVcm 

ALT. /Ky v-y ^>'^tc^sasy-:^ • Kt^-r^-ffi« 
urif^ga<7:>^)N6^'Y^v (tKd^-^) §:^^o. 1x1 

0 IV c m^'-m 1 0 X 1 0 IV c m^(D K-XiTriT-^ 

y^y h1gJtcoy-;:^^^&t;KU'Y^ffi«S:JF$^LT 
t>J:V\ Z.i\h<D^:^>rS^^^^:LU\^^^X. CMO 

[0 10 8] ^tc. 13 2 5 (E) (c^-TJ: 5f^. V 



(15) 

(9fci^fi8 0 0"caScOMS^#TT^J¥$;65^^5 0 0 
O^^V^^ h u — A~^^ 1 5 0 0 0;^->'^;^ N a — AO 
NSGK (tKd v^y >^^^4/^v^vy ^- 
^) ^^>fkv'y 3 v^^/^^^/6-b?i^»2grBi*fe»Ki 

3Srff^^-r^o -^U-C. y-;^ • Kl/-r >'Mi^^-*AL. 
fc^*6^fe^:^>'§:S^4^t-r5fel^^)(^^J;tf^ 1 0 0 o°ca 

[0 10 9] 2J^;t^. '^m^wMs to^mmM'^x^^. m 

10 10ii)t^7 0K;^^5J'tctgS-t-^fBifiEt^:=J>'^^ 

S/^;tt-r:^>^b^^— Arn>y^>-^^0 K^-r^^y^^- 
[01 10] ^tc, El 2 6 (A) tc^-f J: 5 i-. h 
20 V y^vy^&.W^m\^^x. ®*;^^ ^/^v^'^tft 
1 0 2g(5o<flij-cfilg2sr«ilfe^^i 3(d5-^. y-;^M 

[0 1 1 1 1 m2 6 (B) \z^irxo\z. mmm 

(OTl 2] ^(c; [32 6 (C) tc^-TJ: 5 It, :7xt- K 
y y ^^:7^fttfS:fflv^T. T/v^^^7i>.^3 0 1 
^-^V^L. ^/^^i^^fflTFT 1 0 2gi5T- 

[01 1 3 1 El 2 6 (D) tC^-f- J: 5 V — ^ 

1 5 0 0 0:d->'^;^ hn — i^cOB P S (tKci v 
^y V^r^tfi/y 1 0 0;^->'^ 

:^ hP — A— *^3 0 0 hP — iNONSG^co 

^>/ce< t>2S$r'^ti'^3era^^J»l 5 SrJF^J^K-T^o 

[01 14] ^felc, El 2 6 (E) t;i^-r J; 0 1-. 
^ ^/^^^>STFT 1 0 2aioftyT^fi. y;^-hyy^^ 

50 nw^zmwrnmrnyB.. 1 505-^. i^is^Ku-^O'ffl 



(16) 

29 

V f - ,^ iJ^^ro K 7 f 5/ ^ >- i 

1112 7 (A) fc.T^i-J; 5 (c. HaSK^i^Ml 5(^^ffi 

i/^;;?, hn— i^~^tI2 0 0 0;i->-;/;^ hc3— i^cD I TO lo 
4 0=£r;^/-^-yi5'ffi/i^T-ff$fiS;Lfcf^. 1212 7 (B) 

tcj]^-t-J;5(w. y^77^fi^^S&ffli/>T. it 

O^l 4 0Sr/^°^- = >-i5^L, iij*^'!' s/^>'i?'fflTF 
T 1 0 2gi5(cttH^fl;@i 4 ^mtj^-r^a *fc. iSttfi: 

gai^ 8 t (Omi^M^^Vii I T 1 4 0 ^^±\Cf^^i- 

5„ Pi^S^i 4<DSffiiwf4, 7KyY5K^wi£ 

LTtt. ITO^{;iPSfcT> SnOX ^^ZnOX ^^i: 

tt> il(*fl;i^l 4 LT. T/V-^^lJ^A^O^It^rofi 
[0 115] /<CtD\ 0 2 5 (E) StJ'1212 6 (A) ('^ 

/I'S^Jl^fiK-rS^t-a:/^^ h*;— /^9S:lRl^ff^J5K-^^^ 
[ b 1-1 6 1 - m^Bmwmm^ 300 coMatzt&o^j 

2] jeEfa^gai 0 0®®5t*Sco5*>. ^fsiSefflS® 
3 0 0 OgiJCDfliitlSSr. la 2 8 ^iV^ LEI 3 0 $r#R?. L 

:fe<IiJg|5:5>tC«El4 (B) WA-A' ^Id+B^-rS^et- 
fcttSifE (B^TFTgBWirffi). . J&ffliJSBi^-dfilll 6 
(75B-B' ;^{Cffla-t-2>fir«(;it5(t2>»fffi (|g 1 CD*^ 
M 7 i ^«<iia^ 8 i <^^iggg|55^co{|lTffi) Sr^ LT 

wsfitSc^^. mi o^fcfiiai 1 (c^-r J; 5 (-«fiS;-r 

fciK]g*fttEl2 4 (A) {C^-rxmd^?3l212 4 (F) 

tc^-f-xa*-ett*ig/^(ox% ii!2 4 (F) ic^-ri@ 

[ 0 1 1 7 ] ^J^ffitT'tt, El 2 4 (F) (c.T^-f-J: 5 
Wm.'iWi. ft- J: 19 1 OSffii'ff ^ 5 o 0 

:e->-^x^ h D — 1 5 0 0:^>i^;^ h CI — AWv-y 
3 ^gS^t^A- -5 y- h 1 2 b fct^ . I§1 

2 8 (A) (w^i-J;5t^, SSfiSSMs irog^^SB^T so 
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3>K2 0 1 SrKfel O^ffiSdf^^Lfcm^ y>'$rfftit 

y v-y 3>'^2 0 1 Sr^m^b-rSo y 

>§rJKy v'y3>'^20 K^^KtlSlRftC^ALfc K- 

[0 118] ?>c{^, 0lSr7;*-hyy 
i/9 7^fi^WSrffl^^r. 1212 8 (B) izm-r^o\zy<-$' 

-=^>i^v. mmTFTU<Dimz^-h9.m {M^m2 

[0 119] 0 2 8 (C) {vl^-TJ; 51-. 

-Y j/^v^^fflTFT 1 o 2Us.t^mmmW}\3i^(ON'^^ 

^/WTFT§|5(?DffliJ{r(4. y'- hm^U^-^^-^ t \^Xi&^ 

d. 1 e SrJF^fig-rs, rrx?. y- hfl:1lWXTl-'fiB 
L-rt^-5fc«). ^W^^^>'\ 0 Od5^A$iXi^C*^ofc 
SI5^tt^*fls:S 1 coS^'^^^^^-'HiWl c t/i-So r 

LTJi^Jsg^nxV^fc^y i>'y ^t/4^»mffil 
6 t LTJi^J5£$tbTVNfc7Ky v-y 3>'ffi{;it>:^fiEife-f ;t 

[0120] 028 (D) 5 i®*^ 

j/^Vi/fflTFT 1 0 2|f|5SU«Jljaigi!)[sliS§roN^-^ 
[0121] l^K. 028 (E) (Cl^-rJ: h 

mmRxf^mmm i e (^^B^iotvi c vum^j^tiz x'otc 
t ^tf8 0 o°cnm(Dum^i^TX'm^*^^5 0 o o ^^ 

i^^:^ ^D— 1 5 0 0 0:t>-y:y^ ba — AcONS 
[0122] 02 9 (A) iZ^-tX 5(-> h 

]) y^9y -{^m^m^'^x. mmTFm(r>mxii^2 

mmmmm izno'h. v-:^^m i a {c:>f)-;$;i-5,g|5^ 

[0 12 31 02 9 (B) (C^-f-J: 

Wi^i^^i 3<?3^Mij(-. ■r-<5^i®3 (y-^m® & 

«^!Ki-5fc«)cr)T/i'5 = ^'i>.M3 o 1 

[0124] mz. 02 9 (C) 5 7;*- h 
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mM^^^ y^^y^mTYT 1 0 2UX- 
[0125] ^tc. EI 2 9 (D) 'l;i^-r ct 9 tc. y-;;^ 

l^^:^ hn — i^— ^^1 5 0 0 0^>'^;^ hn — AOBP 
0 0;^>'^:?^. hD-iN~^^3 0 0 0:^^^;^ hn — 
5Srff$^-r^o 

[0 12 6] 13 2 9 (E) t;i^-ri: 5 liI*T 
3. 1 5co5-ip Ku>f vffl^i b(c>ct/S-r^$iS55't;i=^>' 

[0 12 7] [113 0 (A) t;i^-ri: IS3S 

r^^^^Ki 5co^ffiffiijt;i. Yx^^i^mm^m^-^^f^^ 

(DW^tmA 0 O^d-V-^J^^^ hn-i>.'-^^2 0 0 Q^l^^ 
^ hu-iN(Z) I TOMl 4 0^;^/^'5/^fe^cC^''T^?f^^U 

fclg. EI3 0 (B) h y y^^^:7^ 

ftitS^ffiV^T. I Tomi 4 OSr/^^-^>^^U. Hf^ 

TFT§ctcfi(ii*mi^i 4Srf^j*-r^o sfc. ^miisa 

[0 12 8] /^ib\ El 2 8 (B) ^U^ig2 9 (A) 

So 

[0129] lW^^W}\B\m<Dm^'\ *%P>^T*fi. ^ 1 
T\ rcDJ:9^.e^l^0S^^7i:ID^ff$^L;rc?gm^S^ 

[0130] (MiiaggWjiHi^c^^^M 1 ) la 3 1 fi. * 
s 1 0 0 (ommmWi^m i^^mmmmm i o 4 

-^^lEliilElSgl 0 3) ^^«^-rs v':7 h uv>;^^|plg§ 
[0131] E132fi. (1131 tC^ottS h Uiy?^^ 



(17) 

lHlK<DSgP5J'?r. JSf03S«fflS=K3 0 0±tC^fflLT?F^ 
^-rS^(7)i^-m> h^EEl^O— MSr/T:UTl^So 03 
2 (A) fi^**cO^^^->WT^ h-efo«9. [2 3 2 
(B) H*^PJ$rig;l Lfc/^^-^-u^T^^ h-efc5o 
(33 3 (A) ^tJ?E13 3 (B) f±^^-etb. E13 
2 (A) tCfcttSC-C ^:5J^co»fffi[a. ^U?ia3 2 
(B) tc4ottSD-D' gIS5>0®fffiElT-fc5o 
[0 1 3 2 ] [113 2 (A) . (3 3 3 (A) tC^BV^T. 5 
0, 5 1, 4 6H-^^^^'i^. PMffl^. NM®^. Stf^ 
10 |glb[HiKfflc^p^-r^/i^MTFTT^fcSo :iti.bcD[aic 
^-r?e5fc0ij-efi. *^Ov^:7 h l/v?;^>5^lH]SS^^S(^v' 
:7 h U'v^;;^>57[n]Ki(?^««n^N4(c:SE^Sril-r(-fi. h 
"71^^^^ y'ysiy^- h[ElSS^S»JfflI-rS^ n >y^m-^i^ 
CL (mj|S^^?^t[R|— X®. [^-ST-?F^^) co*Stc 
ff^j5KL/cim2SPBl^^JKl 3co±-e. ^-^w^hm- 

h^>'>^^ :yV3 >'>^'- MUS&coy — • Ku-^vmiS 
4 1. 4 2^^ia,=^4 0 t [Rl— SX^JF$^$^^So :i<ofc 

4 0 i: h-yv;^ ^ :y v'3 ^^^Sr^- hlH]^(^) y-;:^ • Ku-Y 
>'m^^4K 4 2 tto^;^ h y y^^y^Xg^t;^:3iiy 

^/i/a hlHlSSMOSEgiL 1 BSi^4 0;5^iiS5> 

[0 13 3] L^^Stci, ;$:JF$^T-tt. mj?SO«-l?JSff^ffi 
T^^P^L/cJ: 5{:i> 1 0 i:l|lSr«1$fe^^l \ h<D 
-,.rat.;iti^.i:(Q^*^.7:/&.^^^ r.co^i. , 

(B) v [a3 3 (B) \^^-^^b\^.'%\(r>m%mT'^ 

'mm-^o 'tt^t>'h. m3 2 cb) . E133 (b) 

i^y^^m^t(DmmuN4(Dnmunti.x. mimr^^ 
mmmi 1 ^sisi ot(Dm\^m^\^timi(Dmytm7 

^fflv^Sr. irtcj; 19 , hy>ys^yi^B>^>y-h\B}^<D 

y-;^su^Ku^ va:®4 1 . 4 2 tm-mm^^^-^nm 

40 coSE8iL2ti. |p(9^5 h^>^:^^: MUSS 
coy— ^ • KU'^>'m®4 1. 4 2PB^c7:)PNl[Sico;^5r%It 
"THfiSv^ Lfe:;55oT. *ff^^-efi. h^^^^^^yV 
3>'^-MElSSMcDSgStL2cDggSt(i. t¥5feco h^;/>^ 

So 

[0 13 4] (jg}aiEftiHissc?5itj5K^J2) ^^j-cfi. 
^Rrj^-^mmW}^^) fflcoTFTcD^#t4rS]±^Bls 

50 T*fflV^Tl^S^ffi[filSS^^— (A) . (B) , 
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(C) ^ n V-/^— ^[HlSS. hyiy 

;^ ^ :yi/3 V^^- hlHlSS. ^U^-O-z^-^lHlSS^^n-e 

[0135] [a 3 4 tC^b^VNT. tufE#^ cO^ffilHlSSfi. 
P^^^/VST F T^U^Nf^-^^/l-MT F T/i^b^^ C 
MOSMTFT^CJ:»9lt^$tbT*5t). PI*;^-r :y^>' 
steft-^. vDDm^iaig»][H]s§coi6mfitfi!)(osmffifl: 
vs sfiMiiaig«jii]£§coiam{4fi!)t7)^^mM$:^ 

;^^^^i^^LTV^^o 4 6. 4 7 H^tt^^nigSblH] 

SSffl^^P^^^/^STFT. St/iBlblHlSgffl(^N^'r^ 

wif^HP^-et^^l/^ 0 3 5 (A) [3 3 4 

h$r^-r¥®EI'efc'9. 13 3 5 (B) fiHl 3 5 (A) 

[0 13 6] *ff^^T^ti. mjtE(7)^||5£?f$^T*fi0^Lfci 
»«1 0 tmsr^l^fe^^l 1 ircT^Midf^m 

(A) . (B) ^ci.T^-t-J: 5*::. SufS-f v/^-^lUSS^^S 
^i-^ P^-t^/l^SliT F T 4 6]aU^N^-^^/l^§yT F T 

4 7o^^coy-;=^ll^4 4tc*f LT. miMf^^Um 

1 lOriv^^ h/^— 7l'5^&SLT^l<^ii7t^7$r 

^-r^/Lffii^5 2. ss^mimmwBmi i^^\^x 
§^TFT4 6oy— ;^mi^4 8 (;ii3aigtt)iHiss<z)ffim^4 

<IiJcoSmffim?!SVDD) XU^N^^^/^MTFT4 7(7) 

y-y^^m^^4 9 {mmmm\B\^(o^nMLm(Dmm^£nM. 

VSS) ;^»^bS3^P$:h.^mffT% ^ 1 coii^t^ 7 ^^S® 

mf^w,2(D^-vmMt\.x<Dm^^^f^'to ^<^f^ 
3\z.i6\.'^x'&^m<o^-vm^mi 2\z.m'r^n'^(Dm 

-r-So P^-\^^/V-§^TFT4 6C0^-Y'*/l-^ifiE5 2-e 

[0 13 7] 7^*5. 1113 5 (B) T-fi. J^i2IK»blHlS§c7) 
P^-^-^/l-SyT F T 4 6S:U^N^^^/i-§yTFT4 7(1 

piry^T*^?qUfcJ: 5^;:. T F TcojifJESrf^± m*S 

^^m^^f^^\^. f^Miiaig»jiHiKc7)p-F^^/i.§^TF 

T4 6&U^N^^-^/V-STFT4 7 ^ L D DlSig-^^>^ 



(18) 

34 

[0 13 8] {mmmm^^<omm'\z) ^fc. lase 

(A) fi|g3 4 (C) c^>f ://^-^[H]£gcO?SfeigafflS 
;K3 0 0±lc4B(t^ WT-? [113 6 

(B) fliase (A) COF-F* rslcoifEigSr^LTV^ 

(113 6 (C) ti. 1113 6 (A) K^\1^^G- 
G' ra(Oifffi[l]Sr^LTV^So 

[0 13 9] ^mmx\±. mm<D^%-mmxmm\^tL 
i:b\^. s«i ot^imm^umi i tor^^tzn^i 

(A) . (B) . (C) tc^^J:5t-. 4>y<-^\B\m 
^m^i-^ P ^-Y^/VST F T 4 6 ^U^N^-y ^/VMT 
FT4 7(D^^(7:>^^— hmM4 3\::.mti:^Xo\cMj^l^ 

m 1 (omytm 7 h nm 4 3tm~:^^h^\^^nm^ 
mi 2Rxj^mimmmmmi 1 5r^bT>^- hmi^4 3 

iai^4 4f^. y'-^m^ hm-mxM^f\^x^^ . m 
vmM4 3tmm^f\^. w>immmmmi ico:=iv^^ 

h7^-/P55rfefil^'C^l(^iK)tJK7 tg^^^ix^o BU 
lEnv^^ h/J^— /^5(Or?gTLf±lRl— XSi;i J: l9=fT9o b 

f9 . TFT#'ttcoH7i^f^_b$:[ll^r ir^5 
30 [0 1 4 0] . (TFT^'tt) ;§iaSgt5lH]SgcOlf^^!l2. 

3xmm\j^tt.m^ik(ON^-r^^^^T¥T<D^^^m3 7 

t-^i-c [113 7^c4o^/^T. H^|(0-7-^^U?^tl?r?g-S^ 

(b) \±mmmW}m^o:>m^m2xmm\^t:-m^:^(on^ 

(c) \^mmmm^m(omi&m3xmm\^tz.m^:&<Dn^ 

-V^/l-5yTFT(OTFT#'tt$:^*^-€*x^i~c TFTCO 

i^-rxfi3*2g*[l]i:^i^^x (^-r^/v.e5 Mm. ^-r 

40 ;^;/^i|ig2 0 Mm) T^V-;^ • K l/^ ^^r^ltcmffi 1 5 V 

m\i\^xm\^\^f^h<Dxh^o ^i¥*#fi. mi^oii^t 

J^7f^l 0 0 O^^^^X hn-A, IglSr^l^^tKl 1 
f^l 0 0 0^>^:^;^ hni-A, ^^#:Ji 1 5 0 0 :^ V 
>/x^hP-A. h^fB^^l 2fi9 0 O;^^^^^ 

Ki 5vm\^\^tz.m\^. mmmW)\M\^<Dm^m2xmm 

(b) Tvi^i-i|^*) tt. t$5l?c^TFT (H:ScO 
-^-^Rxy^^fh^'^^mm. (a) T-^i-il^'tt) J:«9S^^ 

50 1. 5m(D:^lymM^^^^hf\^^:ih^^mx^f^o 
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m^^cD-^-^Rzf^fi^usmB (b) 

(a) -e^-r^tt) CO 3. Oi^U±(D:t>'mMj^^%htl 

[0141] m^mm^Bmu^(Djtmm) mssn. 
t i.xmmi'fc^^mm^mWi(D~Mt v.xn^r^'r^ 

[01421 la 3 8 tC^oV^T. 3 7 0 >r >'>^ 

^CO^J!^. 3 7 I f^iJcfe^y-. Z7 2\±WM'^ y Vy 
^/V^— , 373, 375. 376 H^tt-^'ixWfeS 

iSirfeSlt. *feSit(7)^^>^n><>y>:^^^-. 3 7 
4. 3 7 7\±RM^y-. 3 7 8, 3 7 9. 3 8 0 fitu 

[0 14 31 r(?:»:/ni/^^>5?— teijol/^Tfi. 7fea?.3 7 

o;ei^e)^Lfcefe^tti5f4^^^-3 7 i{cx^myt$ 
fh. mm:^ y hy^/i^^-3 7 2^mmi^xm^ytm^ 

(DmM:^^MWi^fiX. '^Wt(J:^^t^¥^ ^y 

^ ^^-3 7 3t::J:'9. («Eta5 0 0 n mJWTcT? 

Stt Lfc»fe:)tft. ^^-374t:iJ:f9:^r[S]§r-X 

Wfe^tS^-Y h/^/v:r^3 7 8t;iAtti-§c » 
#.Stt^'<^t=^-< ^: ^-3 7 3S:^aiL.fci7fefii^& 

iaS 0 O'-e 0 0 nmcOjS:^) ;55Ktt$tX. ^(^{ffiCO^t 
T^&^^l^fe^ («ti^6 0 0 nmJW±c7)&*) 

J^fe^P^-f h^^/^:^'3 7 9l::Aiti-^o Sfc^ 
ci-r:y^^^-3 7 5&ai@Lfc:*fe)tH. S#t^^- 
3 7 6. 3 7 7tcj: 19:^^1^^^^, ^(Rfe^I^^-r h^^/i- 
-7 3 8 OtcAlti-^o 
[0 1 4 41 ^fetD^-Y h/^/^y3 7 8. 3 7 9. 3 8 

^f^^P^tt. ^$^>r^n^ :y^:/y XA3 8 3T*^J5K$ 
;h.'5o :i<D^-r ^ y^y XA3 8 3fi. *feSt+ 

ffi 3 8 1 ^ WfeSttS 3 8 2 i: ^^c:ESi-^ ^b\z 
1tJ5K^*xTi;^c -^bX. >5^>f ^P>r '^'-J^^^y XiN3 8 
3X^^$ix:^c:;(;^-®^ti. g2^i->'X3 8 4 J:o 



(19) / 

mttfi'j® w p § ^^^^^ ^ 

[0 14 51 *^5^^®fflUfc?KASBl 0 Ofl. 

^;a^fis#^$^^xt^i^*mffil A-kum-^^mn:^^ 

>'>:^fflTFT 1 0 2X(D'^)—'!7nmtmUX^X\^^fz. 
^ziiyY=7:^V^(OMS^\im%M7r-^n^:Lht^X 
10 ^^c. ^^^n-Y iy^^T^y XA3 8 3(D{'t:b<9l:i 

PJ^igfflLfc?^fB3^El 0 0<75M[^S«t-R . G 

(^) . B (») co;^9-:7^/v^-g^?f0^Lfct>(^ 
^ffifflbX. ltjccO?^agai 0 OSrffll^T^T-MDi 

[0 14 61 g] 3 8 (Cl^^n^ J: 9 tC. fe^ 

ni-r ^y^^^T^y XiN 3 8 3 Sr^SV^^^-^tc. * 

20 ^-3 7 4(CTSW$tLfc)tfl. ^-r h/^/^:/3 7 8 
SigLT. ^^-J^o-r :y^:/yXA3 8 3X'g'J5g$tb 

:ico^^. h/^/i-:7'3 7 8tcA*r$ix:^ci)fefi9 
0*^PLTe^l/>'X3 8 4tcAlt$tl.^o 

h/W:7'3 7 8lcAM$ixfc^f±t:>T^^{-2i 
tbX. ^M{M!|C0^-< hyVl-:/3 8 0{CAtt^:h.6"^tg'l4 
;05fc'5o tSoT. h/W:/3 8 0$r^Jt;ii:^i:. ^ 
4 ^"7-3 7 7\Z^^BM^Mz.%m. ^fp 

30 4 >y^:/y XA3 8 2?rSigbT^-^ h/^yW>^'3 8 O t;i 
At^^i^5^|g'tt;05fc2)o S^c. n-r :y ^ ^ ^- 

3 7 7^CJ;t9Slt^i^fc^;^^5^-r h/^/V^ 3 8 0 
UT^^r^n^ y^y^y XiN3 8 3(cA#t$n5)^t^. 
^-f ^n-r ^;/^.:/y XA3 8 3-e*:)-r;^^(:iSW- (lEK 
It) LT^>< h^Vvy 3 8 0tc:ffAlt$ix5'^tgttt>fc 
-So r<7)J:5f:is =7^ V^^f\^^3%Q\%7^mn}5^t^h 

<D^o^^W^\^^\^X\^. *^PJ(lmFiE#5l5Sff$ffiT*Ift 
PJLfci^i-. BJ^;^^ :y^V^fflTFT 1 0 2(CMU 
40 Tfi. Att^iy/6^?>t>AWfS!|(^SMOT/^-bt>7fe;^»^Alt^^x 
/<e^/^J:5^^7=-^i^2 (l|2coiS7fe^) . >Etf^Sffi3 l 
coy^^y^Thy ^;:^6 iM,3<D'&%m) . .SlI/Sict) 
)^ 7 i)^ ^tiX\^^^(DX\ AW c7) 3t o V ^ 

x{'tT-^m2 (m2(Dm^m) . RxfM\^mm3 i(D 
'im^h<Dm'^^i(DMytm7xmhti^o ^sot. mm 

y^l^^mcOTFT 1 0 2\z]) —1^ 9,iS&^^^±\^ti: 

[0 14 71 m^Bmm.(omm'] Ai^x^tzy^^-rfKoM 
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W^tSr?SSSBfflS«3 0 OWpj^mSl 4±(c*^$ 
^-g-tt^ ^frfiiSfe 3 HiiK^yT -y -7 h y ^ ;^ 6 **b& 

U^-XS 3^fflV^T*JfeU-Ct>{SI^Pp^)Sf±/i</\ 
[0 14 8] ±igLfcl^fixcOJgffiT-t>. ^1<^ 

ii^K 7 {4*ssiigt!)ia]gs 10 4 ©{smteiftiiw^mjim 

MVS SYlc:^!g^Lfc;65. ift«te(B!|(D;emffi«J!SVDD 
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